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twifcLTiry-jfr • ad NAofltriaifinr^ r ^ > h^^^-r^ffirifi^n 

(h) mrlE^>y;V • 77 ADNA^ov^T^BtfE^yn^T^JV^iirlflif 
4877 A D NA^oV^T^ifflS^yn 77^ t itm L > ^^^COH^luie 
• y7ADNAi:i3lt^iVHi 1 74'f>H»#t^gfct^T7 7° 

8 8 . irriafe#^ 'J ^ Kli# 'J ^ K • 7?>C?~<DM<?>— 

8 9. HfrfB&flft^* JV^-teStftli?*'* H:>f > £ C y 5 XfiC y 5 . 5 
tfit*#«fci-*IPf^8 8^fS«^77ffio 

9 0 -tofE* V * 1/*^ K • y^-f v-^BB^iJ ID no: 1 1 XTO I D no 
: 1 21?*4£i: *tattii*S 8 9 ^|E«^^ 0 

9 1 . @e^!J ID no: 1 1 j ± c y 5XfiC y 5. 5 TilllsS *l& £ £ £#®£TS 

0 ciei©m 

9 2 . irfia* U rf* • 7"n- y^SB^ ID no: 1 3 -c&& £ t 

9 3. @S?UD no: 1 3 7 v -fe > 7:^1 ? tL S i i 1 1 & H 

9 0 KfEft^fe, 
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9 5. miS*Rl^^wV^-^tt^#^0 f *q|^^;u^-^^5:##:^^ ^ V^- 
£ «t 9 £ t Hit tt^ltl 9 4 CEtWt&o 

9 6 . TtfrieiK^* 'J ? KWtntriB* u ^ ^ v*?- f • :/9>r v-<z>— 

9 7. lfrfB^R|^T> JV^-jfte^ft-ti?;^ Hr>f > £ C y 5 XtfC y 5 . 5 
tf i t ^#ftt^itH 9 6 Kfflm^&o 

9 8 . frffE* 'J ^ l/^-f- K . v-^WO ID no: 1 1 t SS^O I D no: 

9 9 . itllE^ "J j« ^ V3r i~ K • 7° n - 7^@2^J ID no: i 3 & - £ 

10 0. BBMID no: 1 3 tfy V*i4 ytr^ifsS ti& £ fc 
59 9 KfE^^Sco 

10 1. lufEfe^ T J rfj? ^ K#*C y 5 XJiC y 5 . 5 TSlfR 3 tL4 Cl t 

*m&Lt-rz>m$M 1 o o ^ies^&o 

102. flfrfa*q|^^;v^-^^#^«fE*i!|i^;v^-fe##^#:^j? 
tL£v> J: -9 *#Stt*i^ l 0 l KfE^^fc, 

103. mmm%^^ ^^-^m^itRzfmm^m^^ 

-fe^p* > h ^ -if- V" 3 V'StLfci&^KiKj 0 ~ 5 % ? v%^~ k^SJEI 

10 4. l&|E*q|^^;v^-^^#^^iu|E#q|^^;v^-^^:^#:^^ 
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JtMtlft^X*) CtSit^tf tt&iMl 0 3^IS«^^feo 

105. tuie*i!l^^;w^-^^«^#^^mi2*q|^^^^-^^$##^^ 

£ «t i £ t Hit tt^ltl 1 0 4 tfEa<7)^teo 

10 6. v#^^n-7 r JW^ttSffljaa^Sr < H»2T3«MK(^lt 

107. se^ij i d no: i i 9 v** KBB2m*^r*r** y ? v^f- k 0 

10 8. HB^!l ID no: 1 2 co^ ^ V*?- KBB^JSr^ri"* * V =r* ^ Fo 
10 9. K^iJ I D no: 1 3 <r>% 9 V*<f- VSM*^** 'J 3^ * V^-f- K 0 

110. mwt^4 f x ) VJJf- v 3 >£5^i-&7t^;fri£-e&oT, 

111. tuIE«m$$-^m^^^ SYBR T V';-VI"C*4it *#itt-6 

m^m i i o ufaft^^feo 

1 1 2. Kfffi«atje^*#H* *J 9 V*?- K • :/n-^co2t£^. mrf5 

ti&jsifi&mfo-zmmz n& *#®ti-*fi^ 1 1 o^ie^^^o 
114. *^(^s<^^*^tp^>''/jv<^*osi3e-sfe=srfea-rj5,^-c*o 
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('trie 7*- ?&&MTl*tbZ>Xy- y -ft, 

( d ) ifr f y -f )v t ft WM. m^&mybfo t * & tr + -e fio * co m Wl 

(e) (c) -e^^^WMS^^t^^f^^t, 

115. TtrJfa^m^MIMW SYBR T V'J-^ITiiii: £#M fcti 

m&n i 1 4 ^ie«<75^o 

116. mtmm.^^itmt^ ? k • yn-/^^ 

117. fflfB^n-^-^j&«*iffiffl^^^v-^*4it*#«t-?-J6|[|^ 

1 1 6 Kmm<D^m 0 

118. mit*^ h )\<*&+&&^fom%:®MtWLMx^? h;v5:tLiM 
8fej&< 100, 0 0 0 M" 1 c m" 1 =t ^§V^##M!Mi: flirffi#^# 
^«®c7?J5c|t7;^^ hJVtffi|BS&3gP#^*J»iJ<^!RJR^^^ Mv**2 5%felT 

i i 9. mrie^#:^^S^^;v^ nr-f >-c&*5 «$##®»K# s c y 
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%^~¥-r&XTy y°k, 

i 2 o ^ie«co^ffi 0 
122. ffliBns«««*S#^5fcifefl-5& s s yb r™^ 1 ; -y i^itfc^a 

tl-^M^Jj 1 2 1 ^f£f^^?£ 0 

stt^ 1 2 2 Kmm.^m 0 

1 2 3 KfE«<D^£o 
12 5. 2^XJi^*Lj^±0^ffi^»<^ffl^«*^»fflj|&05'*f^J:oT^ 
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mm mm* mm] 

^m<D^^ P C R t^tfvw y" 1 ) ¥4 J£-y 3 y u y tr 

9 -^jMSJfciSit 1 9 9 0^6^4 B#*s#itmfi^ 

07/534, 0 2 9 f «l±f *?*ITV» J) CO^M^B & M&Wk 

■9">f ^ JVittlf^ 1 9 9 2 ^1^2 0#*IH#If ffi©^ 0 7/815, 96 

& 1 9 9 4 ^ 1 j| 1 0 Btt*g#ftffiJM 08/179, 9 6 9f (M^^M 

#tfH5, 455, n5t) <D&frm&ftffi^&&&®mte^>y°)i'<D-mi&m 

? )V<Dtztb<D^&tm-TZ> 1 9 9 5^10^2 0 tM» 0 8/5 

3 7, 6 12t«ifeailT^SPCRiI?:^"^tSfcft?)->7rAS 
^Mtlt^ 1 9 9 6 ^6^4 H#*@#ltm®^ 0 8 / 6 5 8, 9 9 3 ^ 

^*»*amis-e*^^vH^^-f ^^^M^^m-r^Ttrfe^^tm-r-s. 1 9 9 
7^3 j! 1 7 BH^m^mmmo 8/8 1 8, 2 6 7f 0 ±ffltfj®<a#*j*-£ 

© 1 9 9 7 ^6^4 Btt*g*ilM (RO/US) P C T ffi|gmJK#^- P C 
T/US 9 7/ ^-e^#£*TO«<^#H?J^fro 

*°>J * eaUfcRJES (PCR) J±5^4»^<7)3fe*"C* 19 18^*69^^ l 
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m^m k x o r m o i 1 m -r * g <9 Mmt \t mm ciotv^o s ^ # -e & 

0 t *> xfi n o v» t co ^ V) % ^ x it^m mm&% l -csidj -r & & 

^^) S ^) & o 

V CR\t^-yy')V<7ym i ^f^ ^ )VKX^Xfr^^o^, DNA^itt (5-1) L, 
rco i ^ ^ ;wi— jRj; 2 ^ 8 ^-efr&totu 30f^^ ^oifd^fi l a*e> 

xf 7 -~y-yy) Rz/mMm mm Ri&&3E j %K&j&K&z2> 0 pcR^im 

^ 1 9 9 5^10)12 H#^@#^mJSI»0 8 / 5 3 7, 6 1 t <£> i 

f. r. a. ^yxm, tfv *9-nm.mELm, '^w-mw. ( 

1 9 9 4^) , 174-181 v<7), C. T. ^^;f7-, G. B. 'J- 
h\ K. M. ^t^f^;VDNAJi(S<)#i?)ito fiJK^-tt 

ogfeHKj: 19 p CR^^K^.o f Sj^^#(±^.<^?tta»?tLi> «t -5 t^^o 

^fh v ^7 a }i jv S^r/lciJi k X &m Ztiz>mWL<D*f^ X frUt £ n%it 1" & 

a-cp c R^£i£4&*$^r* s *L& 0 

JiRt "ft" * t^&7hV>?)EP AtfftUIiO 6 4 0 8 2 8 A 1 -^-"Ctiii 
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U r--'J>vtTO (5 0*0 -e«7c. (9 4*C) -e«# 

7 hVXiPC R£lifcJ»<£>l^£Xli5e»<Ofcie>fc P C RM^-{ ^'J ^-f -If- 

L^LH/f &7>VV(Hfili, yA-^y'/K^^It^B, 2 10, 
0 1 S-SH-B^SftTH* «t 7 ^> $)S8?)DNA!K'J pt 9^-^60 5 ' V* 

? vt — ^mm^TKm znz>m& K^it^^-r & ~ -turn ^n-r-^tA 

£3fcftfi±i: LT = o<7>^^g^KT7 s o-^^zK^^IR#-r-i>o P C 
^<7>*tt3-^ ^;v4i^ l m%yt*mfc-t& ZtT-MfcZti&o c\tih<D7u- 

T'n-T* • 3'*-rA*m#T4 (K. J. 'J^7^£>, 4 PCR Meth Appl. 357- 

362(1995)) 0 f^-e/n-7VN^ 7*'J ^-f -tr—> a >«Ml3tLPC 

? v*?- F^is r K ^ h • t/u ? >j -efairiSo salt, ^-f 
-tf - v 3 > |± J£ - ia* "CSfe^^ t> ft B# M fc> fc o T * M L & 5? & # BU £ fx * 7 o 
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X f. — jvx, Sensitive fluorescence-based thermodynamic and kineticmeas 
urements of DNA hybridization in solution 32 Biochemistry 3095-3104 (1 

* 0 ^ yjv-isa >j)mmMx^i% <w&~?&ztui* ftjs^^jvp 

P C R+C7)/^ ^M-tf-V- 3 tj >^<7)# < ^fflj&tf, ^ilffltt^ 

^ fc 0 ^ 7*'J ^>f -tf- v g>i:UPC RfefifcJft<^5-*f* t ifiJ'S?'5:i&#, £ h K 

* ;v * x (4 Em k kjs * -r s * -r * <o \t m m&ffi k # *t * s 

&jt#-C&& 0 P C R 7''J 7 ^ -tf - y 3 > ?r ^ ^ ^ i t T% PCR 

#l&IK<a 3 § tt(i—M«#^1£D N Aitefl-K UPCR 5E*J&J£e>3fe# 

*I&W<^S £M^@lftteY§#?ffi$l&~ £ *J P C R^3g*I3ft*:#fe£fi£tl?)* 
^gLT - DNA Jfefl- K «fc J9 tfc m £ tL fc fcjig «g * ffi IE f & t 
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*3&H O 3 K SU o B ft (± * q| ^ * ;v ^ - £ « ffl 1" 4 ft *f 1" & 7° 

?M -if- v 3 Vt4 1 "^^tMft^n-yc^K^^tJiai^jv^-^^H 
«fc 19 P C R^J»W^®4!^m^fcie><7)>'^'rA*|itt-J-4 itt^o 
*I&W<^S §lftJ**Rl^;v^3te#i: J:* P C R 



$1 -r > 7° v - h <r> 3 tf - & * &fe-r 4 * <a #8; S Zt-C&Zo 
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fFll (PNA) i:J:i], fM^"ei *l£> & XUMX- £ &3%&KmWt7v 

I* D N A if *S <£> ® 5fe^e - <^ * <^)& ffl £ Jl^l" & o 

8fc^ > ^ jv ^ i^iSift TOf & o 139 i*^ ii:ov»T«S?)fti If IK (i ±|B "C# 
M L * ttlffi A £ fc & 4 o 

^^co 1 -o^flfflKis^T, DN AMm*<r>mitte, 1) ^S#l#^ J ^f4 
SYBR T V'J->I, 2 ) >W "7 'J -If - v- 3 > • :/n - § C y 5 
™&£J f C y 5 . 5™^ct)-7 JV^- Hr^f ^<£>&R&^* =t V) £ ft 
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ffl (i g c / a t its. u &-c * *) , mmum 2 v^mx^m^ n/cm^ 

tl^o =MM*#K t--' 1 )*?, tl£3SO«ffl«#^>f * 

£7) — ^ (i S -etift Liuia yn- r<7> itt f± gtfta. * ;v ^- <r> 

m^i^m^mMxmm L-citrie 2 mM<v y°^- ~? t mt^mmmm t <d^ 4 ? y ?~ 
mu^Tv -ft, 
£ ft ^ & -9- y 7° )v com m d n a km * frm-r ztnexo it , 
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c7)#^r-c *° -emmfcrnm k**) mtmmmm &w® l , stria y n - ^ 

ta*° u ^ ^ —gm&Ri&K itmmmmmmmmKn-r^m^m^ v * ?~ 
^V7^-£tna£»9^>:/;w^Mi-&^y 4? a < t i>m±M. 
m t Kifit t co m xmrn^mmm^r > ?° & * ^ ? ^-r & * -r y y° t * # tr 

m * * « l > tui a 7° 9 a ^ - <d t m 1 a 7° n - ? m & * &g ^mtm © t 
lafnifs s tt y n - 7 tiifria^m ?iifc^?>fv-©i 5 wx&\<du 

( b ) tfVJ?- JfjSMKm K X "9 Itfa^^mSB^J £if fit" & XT? -7 by 

( c ) iotw? *t&®^«<o^ifria*^^^^- 

(d) mmv-yy'^co^mmztkiti-r&xTy -ft. 
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(i i) ffrie^->^;v^^c7)^:^^^" * LTtfrfe^u ^ ^--tfiS^tstS^ft 

la^LTfe 1 oc7)^JfeMll'*3V^T, m^:#{±-fiSl#MttD NAIS^MS:^ 

(a) Mie^«»^fl«j^v^niriaaifi9«Biffi^it^-f ^ -tf- v 3 >-r 

(DWLUX^? MWi2 5 %*if|-cfi£ «9^v^ iuia^##^3fet)®ii 1 0 0, o 
0 OM" 1 c m" 1 <£ f9^v>e-^gM^^£^L2fI3I^7 0 n-^/Wy*y ?~ 

(b) mrie^^^sn ioTM^tL&^coM^ft^itrie*^^^^- 
v * hs u§ f 4 7, ^ y t , 

( c ) mm^¥tto^-y'?^<vM%i 7 £$i&-t2>xTy -ft, 

TC y 5 Xf±C y 5 . 5 Sr^tfo 
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n -?mm s timmjm 7°u~ y \± * & <o 

iff i a jg^ j- * ^ ^ - w a> h <v yt*^~?-r&x-Ty ?t 

94 ^-e^-y-rz^mt, sybr t V'j->i <o&&.tk#v 7 

mm<?>fk£fefetfv 7 v-jfk 7°7-f k *mnfk%!)mm*fyy°^KmM-t& 
7,Tyy'k, k i>W£'\ku&ki&mu&<Dmx*mn&m¥m^y7°^*m*r 

4 9 JVtl>^r7 7° 7 k^^7y- y 7°k, 

Hulas ybr t V'J ~y 1 n J:oT^iii?*t&mftco^-ettjia^!^^^^>7 p 

7 )v com m d n a mm £ frftt-r %>tz*b<n a , 
^ ;v ^ l „ tfri a 7° 9 -r -r - <d k tfr ia 7° n - y it &a ^mtmytm s t 
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mmmmmm^mcomE^ tf- t/w 7v y^^-i/ 3 mxr*; 7 k, 

fttlo SU<7)ll^L^*ffi^JHi3V>T, If L< iff 12 if ipS 

m 1 <7)mm^^rM^Lfzmmx-^m^m2<DmmkitmLr^m-r^^ 
( a ) *° v * 9 - -eauaRts k «fc "9 > tffifi^ 1 <omwt^M^ t ^ -t ^ > h t 

m xmm l mm 7 n - ?v> ^ s^^m * ^ ^ - 

IHtiiJ: $ L> flfrfS7°n-r(7)-^tifrfa^itiI^fi£tfi:^W ^'J ^>f -If- v 
ifi^ fulfil 1 co^^H^v^Ttfj|aH2 ^^co-^^^n 77^JVt fim^JoTf^ 

(c) ttfta^ 1 <D®m<DmmmiRLtziiyj > v kmmm 2 (Drnm^mm^n 
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£ 7s -r y y° t „ 

iej#i®# jc tr* Yfrh mm-r & ifri£-^co y u - -?<d m 2 <r> mm 7 n -7 r -r ;v 

(b) t')^^ K • 7°n-7/-£«tU ^127*9 >f v - <D-^ t Sfrte 

^-^©tdss^-esii?^, nirfafigui} 3 tiiz7v- 7tmmz *itz7n ^ 
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&1 «^n7r^ Striae 2 0«Ht<^tSrfBii*ijfctJ&-fe^p« > f^-i#f?rr 

( f ) Iff laH 1 GDY§^7°n 7 7 -l" ^ i fulfil 2 <^#f#7/n 7T-f^t £itfg L 
T, fiirlETV A^^^tt^^itfs^-i: £*U;:#I&Ti>SW Slitter t 

( b ) *° v y ? - ifsmKm k£*) mtmmmmn^m^<^m iciru 
v&m-rz x ~> Km&z v ^y ? v*?- k • ^^-^t^atttu mile 

t- * *j ttiB±iiis $ fitzm 2 (omsi-br y y ^ k «t & & 2 ^^f#^n 7 r ^ 



(42) ^2 0 0 0 - 5 0 9 6 0 8 

7ADNA^)ife$l tm2<DW1R^y* > h LTjftJgS tltztfs 1 fc ^ 2 

zmnigmzntzmi km 2 > f^mlt, mtm^t^m^ 

(f) fi&OlS&fc ITfMIt^IgLT, BUieJfipSt^» 1 OS^-t^ 

f£ 2 Ojg^ -tr if *V h ^ t) £ ttrlfi— ^60 7° n - 2 <D n 7 r 4 

)Vk ^^Ht^Xr y^fc, 

( g ) tfrlE^ 1 <Dffiffi7u 77-f ;v t MfE* 2 c7)-^yn 77^)Vt L 

t, tills A tt^j&£J|fcf-;fcjtte^i: i tL^TOi-S&W^^fxT- fc 
(a) ftj|E#IA^^^->-7°;V • ^ADNA*g#tJ^f77't, 

yy°k. 
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ffi -? n - y - 7?^fu f an^ $ *l H 4 19 lu fEi#iHM £ *L # 2 © ~t 
(d) t^i ©^^^v-S^yn^ 7^ffftTT^° 'J ^ ^--tfilflR^ «fc 

( e ) tfria+im Lfc^5^f7-t^n- ^^^^ 7* U -tf- zs a > £ *L"C V> 

7, T ? 7" t , 

( g) ttJie^ 1 co-^7°n -7 t4 frh^Wfe 2 (?)-}#^7/n y y ^ jv£Ifc#fU 

2fi$f^j|&o^M£i^#j&£tu (2) tfria^m<7)3i^L^-fe^^ y h * 

I^iJ-y l-*^ F • T^-fr-, (3) Ttfffa^U * 9--tfjg$ta&£fc&& 

it) <77 D N A T J 9 - -If *° U ^ 9 - -If jMRjM-^tJ K is ^ X *f 'J 
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(a) mmu^K (i) myh^m^^^3?-&mi<r>^m^*^^-&m% 
<d* u try. * J- k • -fu - f t , ( 2 ) tsrffi^#xt±lria$^ft-efis«i $ 

(b) ffiia«»o«^-fe^> > ^ 7-^fME)£(: «fc oTJ#i(isLTtrr 

(1) ft, fc/i biiri^mxfi^^^ 1 ; * y~^mM.mmi^mLtz^.an 
i^^'j^^i/^-f F-yy^Y-, (3) mris* o, j * y~^mm.Km^mM 
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> I > Hlb ^f- v ^ A , t: 3 ^ 'J - > , r ? 'J v > • * V y v\ f7V^^- t 
YO-PRO-1, ^n^ET^>'>A3^t>fl}Jifc?*Li^^-^f,« 

(b) < t 

(i i i) ltlEiS^M7^-X<7)re^ifrIB^^ s ^^c7) V^)H:lL/:0| 
LfcliJMiofiKS^ft itie^'tt 7x-X<oI^ X lilt 7x-X©i 
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(b) tm^s£«c^^#]^-c?)T~- v ^jSj&fcfcsgT*;*-?- * y 

(c) mrier^-u y ^mmtmm2^mm^m^hmmmu^m<Dmm % 

jr-. w • max mm 

mK " k ( t - t 0 ) [DNA] +1 

.liF.mt^, [dna] }iifrM^^fifet)coa^i^«&*ti-&^^^M^ 
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(i i) ^^*Rl^^^^-^M^*tJ|^.^;v^-^#tt^-#X(iftii|^- 
ie-7°n--7'i:, 

( i i i ) mmyv-ytfcm* V ^ v*?- F<7)M^-;W]itfe^# 

( b ) Iff I BSJ&M^tJ £ L $Eft c7) iL-CfMUli^;^-^ 
W M «fc £ &yt*m&4k £ Rl£il^«f OfiJftj&'SSfl: L T itffBSiR Lfc -r > 7° V 

■r > y v - > frb mm-t & m m y n - -7^ $ 2 <t> ^ a & t * »^ k <o 
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a %mm h m mmu l tz -r > -/ v - h t mmm-^m -r > y° v - h <r>mn 

S.0 f M^«)x>7 p V-- h Officii H^v^rtlrlES^Lfc-r^^U— b^i^JK 
£3fe*l»^*/^~lK»*Ni:7;U;J- V-tM > t C y 5 > XliCy 5. 5frh% 

(a) (i) ;* ^-^fiSmMJS^^^TmrlS^L^^^y V- b^jt^ 
(i i) tf x )J7-^&m&J&K&^X&i£ry7°\/-h<DW1RLtc^2<7> 
( i i i ) «ig^5felfcf4^»« t > 

( c ) m tmm * & * mmmm ^-^Km^Lxmm mm ^ - ? m ie 
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(a) (i) JtfV ^--tfataEiS^feV^-CtJIBa^Lfc-r^^V- h<7)M 

( i i ) *° 'J * 9 - -if \' & v> T , R&te^flB ~r > •/ v - f <oM$i 3 

fc&2 0-fe^;* > h *#raLT#*I3 2 «fc a fcfflfj£3*tfc 

(i i i) #&*<o#**g^£ftifefl-fc, 
KM-^ti I- £ ^ t, 
TirffEiS^ U;r>yi/-h^ iff ffi 7=- > ^ V - h * *° T J J 9 - -tf ItR 

( b ) IfrlEKJSiB^S:^ Lfctg^Mi ITSlM^i: «£ 2> 

mmm 1 <o^fflH<^5t#j±*frias^Lfc^ 1 <?>*.7* y h^innrti-e** r 
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( b ) MM t LXm±M r/ADNA Srll^i" SXr^t, 
(c) mrl£^>y;v • ^ADNAtiS^ay/ADNA^MU-fc^ 
y I- * *° 'J ^ 9 - -if MS£ i:io Tif mii" £ <t a fcfl&sfe 3 ftfe * 'J ^% 9 v 

( d ) q| ^ * ;v ^- <7> .x * JV ifS#«^-#X Ji * Hi x * jv 

yy^DN A co "7° n 7 7^M^ § & ^ v m=ty^ r y ttMkift&£* 
( e ) *dx^j^-^^ #X * q| jl * )V 3f - -efM 3K £ *l 

( f ) m$b*<D* ] ) ? V*^- F • 7"a-7tW V ^ v*?- K«7)# 
^T-C^> ■ ? J A DNAtff^iyy AD NA^UriEjEKLfc-b^^ > h 



(51) ^2 0 0 0 - 5 0 9 6 0 8 

(h) ifria^>-/jv • A D N A Hov^TOf |EiS)»^n 7 r >f JV^lffffi^ 
4Sy;ADNAt:ov>t (7) tfriB^ ^n7r^;vi Jti? u £ ft f> <o&& mm 

T y y°k, 

(b) ©S*i^#0. 1 1 ?^^^f,f^«:€-^tS^T7 

( d ) ifr i a* y -/ )v t m mm mm&&ftfc k*&trm&®*-cm%\(vm<r>mm 

(e) xTv-f (c) x~m®t^frhmmmmfit*&fc-tz>xTyy°k, 
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*H:>f >^*«5£2§F#3bfl»SJj&*C y5XliCy5. 5 

e>##r-e# 'j ^ 9 - -Haunts k j: V) mmmmzm *i%m t > trta* v ^ 9 - 

Utt-Silff^tMftf: tx.!f SYBR T " - > I #£^fr 0 S&'fifcft 
0 1 A £ 0*13 1 B !i¥tP C A (A) tiWPCR^7^A (B 

) 

m 2 ti^^w ^ -e-^ g >; y ^Kmm^Uf^n^m^^'^ y 
S3 tap c r<dm&m.&*t^ ^^"c^w&fijRWi^w^^^^ >-e*s 0 

@5 A> @5B> HI 5 C 14 P C R©TO*-^t4 3 ^i<7)^& & ^feT?) 
f*41^*^XA^L, (A) rf«DNAM, (B) ?X»^n^y\ ( 
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m 8 &7)v* y mm ^mit^^ mv^c y 5 cmo coim;*^ 
-< /'j r-r -tf-v a y ■ 7°u- y<DmK^ft-r^^m^^^^-^^^^-r 0 

mi 0 fiP C R^K±&$tl&^m^^ ^^f-^^'M^K&^X C y 5 

El 1 1 fAP C R^li4i?tiJfti!|i^JK-^ifl3v^et«7'n- 

yjt x-<d 7° u - m. * w& £ ^ & m % ^ -r 0 
mi 2 hp c Rtp^tk&zti&^m^* ^^-^^^^-K^^xmm,^ >j ^j* 

m 1 3 it T a q D N A *° l J ^ 7 - -tf (exo + ; tT a qDNAsP'J^ 

5-^Stof f e 1 59*H ( e x o " ; AH) jgipg 3 0 ? ^Wfc 

co. P^^-^/n^ 7*tj ^ -f- v 3 y . -fu~y>K£. P C R^coMit^^t^n 

El 1 4 T a q D N A *° 'J 9 - -tf ( e x o + ; UU) ^ TaqDNA#'J 
^7-«©S t o f f e 1 t>H ( e x o " ; «) t K 1 e nTa qDNA'f 'J 
J7~*f ( e x o " ; AH) £ X ZVgm-co&Th&M^J ? )i>$k<r) 7°u y h -e* 
& : ±§|W^ JV— -9- 4 7 frit 9 4tt 6 0 *C <£> W -C 2 0 # W 6 Ot "CfiMt, 4^ 
^*;v— ^-f ^ 9 4 *C £ 6 0 Vcomx l 2 0#M 6 otJ-c^&t, T£M*;v 
— iJ-W * ;W4 9 4 *C t 6 0 *C^)H-e6 Ot^t) 7 5 "C i "CP o < lg tfiffi±# 0 

0 1 5 I* S y b r ™ -> I %m^X^~9 Lf^t^SMr^^V 
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- h • a tT-StS-e^^^^-f ?)V%L<Dy°u y >-e&& : 0, (A) ; l , ( 
I) ;io, (-) i o 2 , (-) ;io 3 , (+) ; io 4 , (•) . io 5 , (O) 
; u\ (x) ; iv, (a) ; ice, (n) . ia>, 0 

~Y • ne-KJS-eco^JtM^-^ i'^^n? : o, (-) ; l, 

(a) ; 10, (O) ; io\ (*) ; ic\ (•) : io\ (□) ; io 5 , ( + ) 
; mp. (■) ; io 7 , (O) ; io\ (x) ; io\ (♦) 0 

m i 7 tepg^-f 7'J ^-tf-^a y • ^n-^-e*-? Lfc#&<£>^£&4sj 
JH-f • 3 ^-KlEfwTO^t ^ A'fto y : o, ( 

-) ; i, 0*0 ;io, (O) ;io\ O ;io 3 , (•) ; io\ (□) ; io 
5 , ( + ) ;io\ (■) ; mt, (O) :10 s , (x) :1c) 9 , (♦) 0 

g > . ^n-^lt^ESU-rs^Jt^^ ^;v^c7)^n h-e&i : (O) 14 
7)V* Hr>f y t C y 5 TlgffcLrt: 2 ffiiI<7VW 7" 'J ^>f -tf--> a > • ~?n 
-f, (♦) liC y 5-C«»tfc^5>f7-t7^H:>f >-e*»tfc^n- 

0 1 9 Afrh m 1 9 C 14, PCRW3 ffis^^ 'J > y&ffin&m* 
U -MS1#JII£D N Alfef4 s Y B R ¥ V ~ > I (A) , 2 £«fft 7 V 
y /u-*r ^yi\<Jmi°u--f (B) , C y 5»9^"7-t7WHr^ 

>f!ft/W ^ -tr-v a > • yn-y (C) £-£tr ; 0 1 9 D (40 1 9 A2> 

02Oi4SYBR^'J->I TVE- 9 £ fr*>W$Q^<F>ft%fo1tiW& : fc1ft*r 4 

0 2 1 (4 0 2 0©f-^tot-f ^^2 0- 2 7 Hfi^3-frfc2Htti&£?3v*"o 

0 2 3 f4#^ * iHi^^ ^M-tf- v a > • T'n-^-^ S*L* 5 
@^f»<^^ift&^*f-^--f ^;v^^n y bT\ Baffin ji jfcooJ; $ 
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fcHfrLT:** : 10 3 , (•) ;io\ (O) ; 1Q5 , (^) ; 106 > (□) ; 107 

, (♦) o 

5 , (•) ; i 5 , (O) ; l 50, (a) ; uoo, (□) ; i 5 , o o o 

, (♦) o 

@2 6 (40 2 5V>m&r-?KM&2-tfiitofa*m-to 

0 2 7 (4 S Y B R 7 'J - > I ~ * 3 *14 3 II^II*^iS(7)ft|teMtf 
Mf^^^io^o^ f^L, iitli (■) ; (•) ; O) T&& 0 

02 8 1402 7 <Dmmr-¥^&z^tim%&mB*7jk-fo 

0 2 9 AaU*Bl2 9 BfABtK^m^ (A) t^H^fi* (B) WfU y Y Tfi 

0 3 0 fiSJft*tB#Hfl, ®3fc*H^HB, ^fc8-fiSf<z>2 D^ny hfcj^i-*-^- h 
■CSYBR^'J->I (D^fcTf K & \f & hepatitis B ( B MJFFifc) ^AOl 8 
0tSM77^^ > h^HKo^r 3D7oy h LT^H^LT^^o 

0 3 1 (4 S Y B R ^ U - > I tf>##T-C t h^n/ <J > 5 3 6 

0 3 2 ARlfm 3 2 B ti^-^n-^tdo^T^SJK «t *&3fcJfc<Z>iG8M$g£ 

AiCa)£ ^-f ^ -if--> a > • ^n-y-c^igjtK «t a 9 v#;v&M:Cb) 

03 3 (iBMg^W 7V N-lf-yg > • ^ n - ^co^^TM e x o~*°'J * 9 
03 4 limm^^ 7 X ) V4^~^a y ■ 7n-7^T-ee x 0** o, J^5 
03 5 \imm^4 -f 1 ) V-Uf-^z y ■ 7'n-y(7)#^Tt e x o"*'J ;* 7 
03 6 (4P}g^ 7'J ^M-tf-^a > • ^n-^#|TC e x o*#'J ^ 9 
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-l£K£2>V$M*<DUf&, Bfffl, m^cOH^on^n y h £^To 

El 3 7 (ihepatitis B (BSffFife) (•; 50%GC, 1 8 0 b p) 

, p?u?*)y (A; 5 3. 2%GC, 5 3 6 b p ) , Ifrjfcflftfl^ifcJg (x ; 6 
0. 3%GC. 2 9 2 b p) <OP CRJi(S^Jife!»-eo^»ffljR*^i-o 

03 8(iO. ltJj&*£>5. 0 "C^JPfftV- h Ki3»t£ hepatitis B (BSJffjfe 

El 3 9 I* S YB R™ ?V ~y I <7)#tt«JK»c^Jt4 hepatitis B (Blfff) 

0 4 0 AJkZfM 4 0 Bii (a) itiJH -r > :/ V - b& U (b) teHMSf&afettT 
-C 1 0 60 6 ^3 tf-coii^JD-r > 7°V- K (c) M&$f8t£i&T-C<0 1 0 <7) 6 HI 
ntf-^Jiijp-rV^U - >-eit*SLfe p?w7y >5*I4^|:ov>to, Ca) 
lit, ( B ) U&tiimft M K * m To 

0 4 1AOT4 1 B \± hepatitis B^ -f jvx^i (HBV) , p?uy^)y 

, sortie, (a) ^iit, (b) ^»tr-^*^i-o 

04 2 A^P,@4 2DI4 (A) ^^r^aco p?u~?y > • r>7>- h^P> P 
(B) flUfftf-^i: (C) !!JiU*Sjj/t> >\ (D) (A) <7)7*-^^iE^3feSr 

04 3ASIM4 3B i*ffl&'l«Jf mMfcn V s c - e r bB-2t>3y- 

>Wfi^J»«OPCRit*l*Jsfc«J^f><7) (A) (B) fllffffc?-**^ 

To 

0 4 4 (iftiaW4f (CFTR) tc-erbB-2 (neu) fc-o 

045(iCFTRtneuP C T 41 1) t° - ^ « ^ 7 7 & 0 

0 4 6 ARZfM4 6 B(iiVl?7^r>^^f nMttot > , 
fVH?7 4f>ii*^ttotf (Alt) , KHfegt**M£^t§: («0 > 
DNAff/^L (-,^11) <DP CRSi&ltoKWZtD (A) Mffllt, (B 
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M4 7 v f >ts^^ ^ mm) . ivs?7^f 

flit) 60v#»t:-^ ^gfo 

0 4 9 \±&m<o%)M^yy°v~ h&frhmuLtcpyv^v y p c Rfk$Lm<r> 

0 5 2 A 31 ^ 0 5 2 B (i (A) 2 0 ^ JM&«# Lfefil^l^HW^n y 
ht, (B) 2 5t^^JVf CMLtS^MO^on^U it^iS' 

"th e" firry < ^t^fLT^^^Sf] fcafefchfefc-g-tr -1 

*s»«-efflv>T^i> r«mj tdnaj ^o^ia^tfTf^^mr^n^ hp 
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Oft*?*) K^f- Ki£^*#LT*3«9, ^W^JftHrtK^S ft* t><DhM%l2 
^L<tiPCRc7)T-=-- 1 J i'^H}:, P C R *T & i t ZMmT 

^ P C R t LTti L^v^^ ( r^n^-T^T" 

-C&*K 3 fcfcgi L < (4 0 ~ 5 J* * KJ£JL(*I, i fcft <>H 4 Lv><z>li 0 ~ 

2 % 5 V*?- KJBL|*l-C*4o #^0a*MHSIi 1 * * V*^- FT*4„ SUfc* U 
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a^-f ^JVtc7)^iE-ef$ffl$ti^co^Mt ( 1 9 9 6 ^6^4 B#-CP 

#-^S£0 8/658, 9 9 3f, £0* 1 9 9 5 # 1 0 B 2 H#-e£^&J^> 7° 
^;pof c ^cO^fei:^i-S7RiI#It^fI#-^ll0 8 / 5 3 7,6 
1 2^-^^M£*l-C^&) ^BJ!m:tL«\ P C R<DWiM^yV^ Aj^JS 
*0-e^^o PCRCo^T3ii« T~~W7^ }£5g) ^"3oco 

BtWKPgcDfS^ 3 oc^^^^Sft-cfei^ < (IS 1 A) , PC 

RcDm&j^^y-i o i^frffl-ir*^ (iaiB) o MM^^r^ atij, fijt 

# H# M ffi ijgUi * - / * 9 y "/i" £ ££J& <7) W CO ^ ^ fSfifc £ tt & <> « i: T ~ 

rp c r M^asMj ^it-r & o ^ttfetoiSjg^^^-r^^iiiE 
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fSlftSti7 0 n-7 , Tm#^fiK^loTi?)o< 19 £ i: # *L*« El 2 

UiS^ >f ^;VPC R4'<7)^->y;vfiJK7 p n^T'l';v?rlll3 i:E^LT$>& 0 £ 
T — - T J > «<?)P C ROiajK^^f ^ frit t ?LliM 1 A"COj£v>¥ffl. 

U&^fJ ?fr\±WA V>Vt$kV>U8t*1r 4 ? frtttffl^H, 30f^ 9 fr<oH£im&l 
1 

04 ti4®«(OM=&*SJK/i^H^n > 7r^;i' (A ~ D) <r>m$k t 3 0 ^-f ? 

^^^■^t>-C|§e,^fc^*S^Bfc» (A~D) ^^t 0 @4^^n77^JVAt 
B I* « <0 WlM it ifc « * ffi ffl -f * « ?£fr <*> ai* ^ n ^7 ? $g * m ^ T # h 

<t 9 i^iPSti#MW-e**). iKfiti 6 0#^te?S3#M (C) -C«7vfc&&^\ 
1 Of <7)»ra (D) t4MatWI,Jo 
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(5 5*C) ^l#*M^)^^SS/io7to ittX(i7--r/^* 5 



3 fcfcftL^tit m±, C. T. «?o>7-t>, »mW4f0^JV^F (5 0 
8) &{£"?0>M&y-'l ? frtt$Li&UJ-lWm , \£W&, < c . T . Wittwer et al.,Rapi 
d Cycle Allele-Specific Amplification with Cystic Fibrosis deltaF(508)Lo 
cus, 39 Clinical Chemistry 804(1993))^^ q m T . ^i$D 
NAi|?iiiiL CC # T Wittwer et al. ? Rapid DNA Amplification The Polymerase 
Chai n Reaction 174(1994) £ *LT 33 *) , £ ft. £ ft if *> & *K«B#"e# 

m©^0 8 / 5 3 7, 6 1 2#K^:£fcB3i3*3 ftTV^&o 

§^ K -T & i fc Kin x. T^&9 CSii sgfflW £ f & t CUDNA 

-^tLtli, -I® D N A#fl1'«#^ SE^!J#^'tt 7° n - J £> ft & 0 D 

A-CJi, f )tl^III#IttD NAttt-ef P C R^i©^-f 7'J ^ 

3 ^K|fe#LTV»4 0 0 5 B K*3V*"T\ 5 ' -xr;^V7- 

«i^n-^)»i:^LT* "9 > ^ftfiiuit?) «fc $ Kfl£*&ll!r-eJSfcI & 

1&m~^^tz^4 7V ^M-tf- >M^H*Ltv^ 0 0 5 Aco^tefiSB 
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& m-s-fontytm m t itm m ^ e> j&it $ a 4 ^ * most- s ^ 

^3fcJ&ff^e><^t>0-C, 7'J -If- v- a y • 7*n - «t o TBtl^? 

- SMUtt D N A Jfi#f <?) 3!Ko S 3fc&ttf H-fk ^ ^ v ? A * ffl v y& <r> & £ m 

S«^ri£«J* s #<^e>*L4^5fcli-j|filHiiij|Ii-4 0 R. fc^k, tScDNA 
S£5"ll<7?|P]B#±iit 1 n t$£tfK (R higuchi et al. t Simultaneous amplification an 
ddetection of specific DNA sequences ; 10 Bio/Technology 413-417 C1992)) 
#lo ^>^*V-?Y0-PR0-1 ^-^v^Ti hepatitis C (CMJJti&) R 
NA^f^P C RT^-tM t>t£*&fl?-C&ftIT**o T. ^^'n^ > 

* - ft ?&&TF<Dtf 'J^7- -if jti&KlS i:J:4 hepatitis C^^^RNA 
cO±^H^eS T y -tr-f CT Ishiguro et al . , Homogenenous quantitative assay o 
fhepatitis C virus RNA by polymerase chain reaction in the presence of a 
fluorescent intercalate^ 229 Anal. Biochem. 207 - 213C1995))^bs o 

%± (Molecular Probes of Eugene, Oregon) #>P> "C Z> SYB^V'J- > 

^JVJi-ecoD NA^HJffli:? fcfc£S&JR<*)— fifc^MIS-ifefl-i: 
LT^ -#-^t>ft*t£*LT^& 0 S YB R™ ^ V — > i ji!fc£s£l!fe&M5v»s&*, 
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BP-fc P C Rfim&LtzW)Wi^7 ?4 A KLtztf^XMM*r^ 7 AsK «fc "9fr£=bft 
Sii-^fc, SYBR T V'J -> I >&*P CRSKH-^n^tffflt^i 
t # s #& H $ *l I i ^ *m *f O jfc o 

1 0 , 0 0 Or>^V- h^n^'jy ilfiT-c 7 ) PC03/ 

P C 0 4 -7?4*? — Mfrh<Z> 1 1 0^^tt^H<7>i^s£^-^T& utCiDI 
£ o — M€S#IIT£ D N A Jfefl- Jfc«t L « 9 >f "7 - ii«M -e^coil «5 

^yj^y-f^y . -f^y^ (Pharmacia Biotech Gene Assembler Plus) (^^ — -^ 

V-PC03/PC04 (11 O&gfcfO tiC. T. ^-('7f7-^ ffc&KJ: 
S^BrWftSifr^'-M 9~-tf3ftitRfS(C T Wittwer et al. ? Automated polym 
erase chain reaction in capillary tubes with hot air t 17 Nucl. Acids, Re 
s 4353 - 4357C1989))n^^$tLT43 U , *^iffltt#lC#J DNAig 
Hi*. JSJLT<7>^tt«-C#^ffittLT^=5rV»Rfti9, 50mMhn, pH8. 

5 ( 2 5 V) , 3 mMM gCh, 5 0 0 // g/m 1 9 y'JfMfr T JVT*^ 0 . 
5^M©#7'7^v-, 0. 2 mM<?)#fi ^ y ^ ^ 1/^- y KH 'J 5^1 
■9- > 19 0 . 2 J£fccO T a q *° 'J * 9 - -tf "Cfr * o 0 ffi© L fciglll£fifc 

-^mmm^nhtitzo d. m. ts^iisMi?^^ 

JVfflto^tc^tt^^ (D. M. Wallace, Large-and Small-scale phenol extraction 
s apd precipitation of nucleic acids, 152 Methods in Enzymology 33-48(13 

87)) 0hs o ^*ii:||itT-by f'J^y 3 Ov^f^n^y-ty M/^^iasE 

o -r yfv- ym&it 2 6 0 ^-y y - h >w<D^^tSt^^,>bito -t vy'v- 

h©A(2 6 0 ):A (280) Jfcti 1 . 7 &_h/iofc 0 

) * 1 : 1 0, 0 0 0 ^fci-^y <> A (i 5 ^ g /m U 7^'Jy> • # 
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U> -Jit 3 ft g/m 1 -em^tio Ztlb<omj&te&* <D%tft-?i£m$ 1 K&&Z fl 

PftMfrtb 4 5 0 -4 9 0 t/^-f )V^ ; my 4 Jl/?*JiLfc^ Iftif 
Atli 5 2 0 - 5 5 0 t/^-f /HafeSr-filffl Lfc Q S YB R™ ^ U - > I "Cfi 
> 520-550 *r J * - MVOSStlt Lfco M:^^ AMI* 5 8 

0-620 ±J*-Y)V- ^7^/ ^^jga^HSFLfco v> • * 

UVy^^-^djNtfe (5 2 0 - 5 5 0 ty^-hiV) <75*fe (> 6 1 0t^- 

(til9 4l3, 6 0tt2 0#) t 6 0 r-Cit^LTto S^^itUDfi S Y 
BR T V'J->IT5. 3fl, Iftxf-y^Atl. 7fif, • 
yf 1. 2^/io/: c SI<^^|feT, S Y B R™ 7 V - > I ^ h<n&Jb\t 7 0 13 "C 

v ? A «t V? ^HJK tl M *> < v> ±gg £ *tT v> o -C<7) A 



S YB R™ - > I UT— fi*«BI^W^ft*L?t:aftSiJt6^fi 

( 8. 7 8 5 E-5) (t- 1 ) (k 2 ) (n") (q D ) ( R~ 6 ) (Jpa) 
tz tz L , 

k 2 m^fctmm*<vM<7>mmmm. 
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q d =S^#^*PB*0^#*?S»^ 

J pa = *^57 ^tS^fifttjltLT (Fd) (eO (W*) <r>mfr 

£tt#-t& itL^Ro-e^fe-To *ni^^^^-^^c7) h 

X) 2 2 frh 7 2 ?t y ? 7, h D-A(7)Ht«LTV^ 0 

fr®3fe*&HX(45&§#^3fcJ»a-CD N A O^SS: itJ-ioT, DNA 

t4fffi©DNA|£^c?)il$:^|f'elS 0 ftql-x^jv^-iig^te^.i' ^ 

^>f ^>f -If- v a >^^-^-t^7t^^^||^^^tq|ai^;v^-^^*^ffl 
tJV|i^n-^t?)i^^.{ 7*'J ^-tf-va ^^STfllfflt* P C R±g 
^M-tf—> a yKfp^&Lfr&m^ft^fth, P C RMf li±^S^># 
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^'J ^ -tr-v- a -yi±&]&&:<D#!M~C$>& (B. Y>^&M. T>^-v 
y, vM^-f y U ^-f > a ^<7)S»£N?T ( B . Youn 9 & M . Anderson, Quantit 
ative analysis of solution hybridization, In:Nuc1eic AcidHybridization:A 
Practical Approach 47-7\ (B. Hames r S. Higginseds. ,1985))^HQ) 0 y'n 

^-tf-v 3 ^isw nt^SH- ss4>i~*o ^ -tf- v a >^i/^>r 7''J ^-f -tf 

(i^ - - ? t£i%'\tk<D * ;v ^ - ^Ht?>o #^#Cd ) fc C a ) 

W#5&3fc«fS£>M3fc«Sfc (e) ^Wtiittfti, BP*., 
e@Kffe?*LfcD^Sfe= (K) (ec) 
fi»fe£^A^T-i& = (K) (eO 

1 - Pf-Ptd 

(K) (eo) (1-Pf-Ptd) 

(Pod) (K) (e D ) (1-Pf-Ptd) 
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(K) (e») + (K) (e») (Pf) 

[ (K) (eO + (K) (e.) (Pf) ] [1- (Pta) ] 

(Paa) [ (K) (e«) + (K) (e D ) (Pf)] [I-(Pta)] 

mkK, zmft&L&v * y Fvtt-?®5-foi&m*mmTz> mm* p D * t Lfc» 

(Paa) [ (K) (e A ) + (K) (e») (Pf) ] [1- (Pta) ] + 
(Pda) (K) (eo) (1-Pf-Ptd) 

1) (eo) (poo) (1-Ptd) - (eo) (Pod) (Pf) 

) + -f > F^T^fft^Httfelt) fcJfcfOTfca^ 

2) (e*) (Pa*) (1-Pta) + (eo) (Pod) (Pf) (1~Pta) 
+ (eo) (Pda) ( 1 - Ptd - Pf) 

v-zfomBt&M^k. s^v? F^V^ Vtt&m&M^o P C R fetft 
<r»*v9 F 1 1: i# Lf^w c ^ ^ ^ - fef M ^ ilt s 0 S 

< Pda tffi^tf^tT^o 
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0%e™ax) £§fl;Jfcaj- (Pd*, iS I? 2 0 

3 *lp c R-eco-r>y v- hm&i)mmmKmt-tz> it^f., pcrw 

fffltS^*^lo^^?*LT^^o fctilf, ^it^i 5 , 5 6 5, 3 2 2 

^-efi «fc*WJfcl*fclIS trills *L4i* JV¥-^MWiJfc«fcrtH; 

>W^<S»W-C<7)^#-C**o C y 5 Ji-JKW&^fel&^SfcJftfK-CM^Sk 
&#<%KM^o C y 5 ON-'M Kn^yf^y^? K • T )\><r>mik* M 6 
Ci/T^L, r^ML7t^We^-& C y 5 . 5 7 KH*LT*4 0 ^ttfe 

WMI^ > Ky*;v*y7->Mt\ 7n-w MJ-^ii&^v- 

^?)A^^o 7WH:>f C y 5 (it^^^^'J ^ V*^- F^cfi 
aa»3*L* «t $ fc? U-fe^f >ifeltt C y 5 PRJKt±*Hl^^;v^r-^Sf!tSr#Jii 



(69) ^2 0 0 0 - 5 0 9 6 0 8 

>J =f;x^ V**f- K^#*LfcC y S<T>^SlU^^^ MW4 0 8 KB^LT*4 e ffl 
jR0Tfll^^l**iE^ki-4 Mflftx^ -fit 1 9% 

Cy5. 5 <£>Kj£I±#j2 5t^^ - h ^/i»t#fet-^ L"C* «9 , 7 JV 
>%cmt<T)yS-~;^ y 7°\$m 1 5 %i:it*H^tl>o h JV^afrfe 

Xi4C y 5 . 5 (D — Jok&P C R ^tfVW 7 n J ^ -tf- v a ~^ 'J 

tra^O-^C AAACAG AC A CCATGGTGCA CCTGAC 



TCCT GAGGA7JViHr^> I D No. 3) t c Y5 — GAAGT 

CTGCC CTTACTGCCC TGTGGGGCAA G-p (WM I D 
No. 1 8 ) -ett^tL 0. 2^)VH. 8 1 e nTa q l*''J^-€ ( 

36, 1 4 9t) £10^ 1 ElStlV^c^JIfJ 2 LfcJ&*oT\ 1 1 0 

J: V) % ip^7rJV?y7-^Mtr^ ?tfe^T -b > 79 • :/9.X CPharmac 
i a Bi otech Gene Assembl er PI us) ( jr. ^ — ^ — — tf ^ # ^ 7 j. ) ^ 

f&h 'JfjP-ON*C 1 8 IIBH P L CiI«Cfflv>TM Lfco ifiv^flj 



(70) ^2 0 0 0 - 5 0 9 6 0 8 

8lffiHPLCT^?-SiSILt 0 5' - C y 5 -^m-7°n-y(i 3 ' 
flS^fcPJ >HMfc#J {VVV • U^-f-tt) £fflv>, h'Jf;v-OFF^i:C 
y5 7^'0 (7 7^-/Ttt) £5' ^Km\\ UMU:« ^UcUfcBB 
?U liC 1 8 i^tS H P L C -e^* Lfco - TTMij&li *K 'J7^'J^7 5 Km&ifc 
Slfc*j*f-X^ 'Jn^^Vtf K^XR^K-e-f-Ji ^ * Lfco 

HPLCIi4X2 5 Omra Hypers i 1 (ta-l/y f/ 1 ? 

y # - Ktt) -e 0 . lMf'JxV-JV75>: ^m^Sjffi t 7 -tr f ~ b V JV • 
^9 yi> > 1 m 1 /^'Cff'Srofco &aiW:!BbfeJ& (A 260 ) t (7 

;^V-tr-f>Tii4 9 0 nmife> 5 2 0 nmftlt, t tz C y 5 fcov>Tli 6 5 
OnmKjfe, 6 7 0 nmfelf) £^-^Lfc 0 h 'J ^ ^ - h RU 1 Hr^fV 
4118* 'J =f5t * V^-f- Kli 1 0 ~ 2 0 %<DT-k h- h 'J /U • ^?yi> b fcflgfij 
L, Cy 5 Hit* 'J 3"* * Ff± 1 0 ~ 4 0 %T-fe b~ h 'J JV • 75yi> 

fiflt^^JWi, 2 or/fi^^n^7A^7yn-fIJ|t9 4*C0#> 
Ty°u~^MWL2 0 T3/«#-C6 0t20U>, i tz 1 *C/®#<^ T - -f-jgj* 

* y t C y 5 GO^fcfiT-- 'J • #ft-fe^^t > h<7?$*-V) ? 

-CTO t o *>!§^ * )^3r~&n \±mU*r -f*;V26*fc»? "C*& i o 7 IP * V 

•fe>r y^it<DWPt c y 5^5fc<^iitn^w^fc L-ciit&stifc (Bi9) o -m- 



y^^r y/C y 5 tt-^ffiLfc^&JffciB^fco^T, /J? 4 < t 

9 * -f?Hf-x?%; < , $^#coM^#^ L (Cy5li 6 5 0 n inT 2 5 0 

, 0 0 OM^cm _1 ©iMf^ttS) > ^*<7)4^-C^'fh-r^o ^H^cT)^ 
if*, t, > n>#}$r~s*? v y°fiH&^ t LX i> C y 5 J DA tc^t" 



(71) ^2 0 0 0 - 5 0 9 6 0 8 

#C0#1J-C, -fV ¥4 -tf- =y 3 y ■ 7°u-y*<7>mmt L,X<D7)V* U±4 y h 
C y 5. 5<0^rffltt5&*^S*LTV^4 0 t^#x^;v^-^|i^ffltl,^ 
Jfl-j&<* ^ fctev* Ltv^ & -i y U -t? 
a > £^~^T& fcfeH^ffl-TS i t^Ti So Hr^f > fc C y 5, 

c y 5 . 5 , ^o ; ^co^^^x^i*^mI^«^^^^ ?m -e- v a ><d* 

%fr-ofc 0 y>U*ls*4 >li6 0 0 nm, 7 0 0 nmKR^^MM TJlflSJ * 
h fii^ 0 < t ib -7 jv^ V-tM >/C y 5 , y / 

cy5. 5, mftmM&fr&^%:LKmm7'v-7Kttmz 

m i± itU'b R u*m± * nt ^ * ^ ^ - -r <*? #-5- ^ 5& 3fes* J* it ^ ^ t 

2 £t!^-7JV^- V-fe-f >/C y 5 ^n-7'Cy5 — CTGCCG — F — TACT 
GCCCTGTGGG GCAAGGp (E?B ID No. i g ) * 9 

V-U^-f-tt) , F it 2 -T 3 J y^)V- 1 , 3-7*n;r/y^--ji/ft^* 
JVb) . Cy5li75^ ft LTy^M (7r;WyTtt) Lfco 0. IMb'J 



(72) ^2 0 0 0 - 5 0 9 6 0 8 

7s p H 8 . 0 -e<7>-7;V^ U-fe>f >fkytKft-}-Z C y 5 ^itti * V 3-7, -f 9 - 

itcomt li7kM&K 2 2 0 f&rtf o izo 2 MM 7^H:>f >/a-^?> • f 
n-7'F-ATGCCCT'CCC CCATGCCATC CTGCGTp ( 
WM I D No. 2 0) £/n°-3t> • JJW-ft (* 'J 7* JV— Tffl7*^^-->"r 

^3 y<r>) mt\t^7s^V^-7,7-y-^\zX^i^mkK2 2ffi/Jofc 0 



Hr>f >/C y 5 ^T^cDit^SKJ'fH-^-fi?;^ Hr>f >/n-^ 

fl:£«t&Lfco j&Mt^ttC y 5 Hr>f ^«»:7*n - ^fc#-*-*Jfc# 2 

: 1 <Z>ii#K|&£Ljfc (110) o 2 : 1 <*?Jfc-ett, 

^ > • :/n-y#]*o. 2//^;K C y SSi^n-^ifto. 4 ^;vc3l£ 
Lfc (0 1 1) o P C RfHiRg^W 7^'J ^>f4f-V a y • ■7 p n--7'cora-e«ig 

H^>f Nt'-ya y Ltzm&K, y°U-7*MK0, 1, 2, 3, 4, X\± 
6li«J:Ma^o P C R ^tfi^f tl^ftlSt 1 4 L^: (El 
l 2) o **«J£<o&iJ6i*;v^-$Kf*a*i 5^X^MPgX2 5lST^tai3 



(*H#ftSM, 9 9 6, 1 4 3f) f»lra<?)pt^Wf-K 



(73) ^2 0 0 0 - 5 0 9 6 0 8 

Jfim^* (05 o o y^* y-tr-f y/u-v^ v^iOTtffi-e^o t h&m. 

£5£T LWItfi^l H D N A SrJtffi^i: liy n - ^fi^>f y <J ^y -tr- 

<DWt&, m^tm ^ it y° n - yzK»^ K *Rl x * ;v ^ - ifs^fcF <t>5^£^ t, L C 
13 5 B), PMg'W y; N-lf-ya y «fc 4^3fcJ»J|oe?j£H «fc & & cO"C(i^ 

v> (las o o l^u 2&mmy°v~ybtifm l timM-?\ ^-'j^ntf f 



(74) ^2 0 0 0 - 5 0 9 6 0 8 

£<8y#3*LTV>£:H 0 fcfcx.tf, *lf!l4(7)2lil7^*V-td'>/C y 5 

Wg^-f 7 } ) -tf—> g > • P C R^JsfcJftO*&— 3fir^aj(i 5 

> • "/n-^O^figJi, 7Wl/t^ > t C y 5S*©7^ ^>f hj&*g 

|t?Mv^c^ Jt^wW^-e^«»o 7jcfS-c{i& < ;W ^ a > 
0> £> <b <7)-c% -7°n - ^5feco^ft##'tt^«^/±i tgfCffiv^ 

£ # U ;* ? - -if Sift «fc 4 f>tfei^#£ 0 

1 10bp^n7'J>77^7>f^, ^JfcW 3 Ufa® L |f£® 7^tH: 

H0. 4 U (T a q) XJ* 0. 8U (S t o f f e 1 77^7> K • 
^-jv^-ft, XliK 1 enTaql) ^-f #<z>Bt^£«JB Lfc„ 
TV^^EIJ , i&Kt>f ? JWiT^n ^7A^T7n-f|i 2 0 "C/^#T 9 4 
t0#\ 7 7"n - f IS 2 0 t / Sft 6 0 t 2 0 #\ T 7 n - fSK 1 tJ/fe 
#T 7 5 *C L^o HI 1 3 it 3 0 *M ^ JK:fcfcoTr>7 s V- h SriffflL 

BIT 2 ftMco >f ^ -tf - a > - -f n - y J; 4 &3fcco3&£ * 
TF-to m%rM<r) 9 4 t;T<o3£14^fe, i&J££ 6 Oti "CT»f$J 2 0 "9 M 

pt9^4fJ:'3*>i^VJS^ l/T-^f^cS* 0 'J ^9- -if (St of fe 175^ 
> h ) <o (5 -5 ^ £ o ^2 0 *° 'J * 9 - -if 7^7/ n - -fft^mte <fc 



(75) ^2 0 0 0 - 5 0 9 6 0 8 

(S t o f f e 1 y??*> M J:i9«^^^-v> 0 

aq (exo + ) -CJ4^Jff<tjili36*JLe>*L4**, SM4fc7#n-^^v ( 
yfritmm LTv^vO M^-eMM? *l* J: o S t o f f e 1 757^ > h ( 
exo") "TJil&^L'Sr^o L^U 6 OtWI^W^ 2 0^t> 1 2 0#i:i 
R-f-^i: (0 14, ^5^*;v) > e x o" *'V pt 9 - -ff & £i$f ^igi|ig-r & 0 e 



o"^'J^7-€tiJ:^^n- ^ffijiSJ^ 5 ^ itli, H^t± e x o + *° 'J 

-^K^timfflte 6 o *c^t> 7 5 n^u&frty^ < 9 t±tf& £ t laoti 
^ii> (Si4, tsb^^;v) o 'f'j ^ ^--Jf tey°v-7*KmM-r& t&±-r 

- -tf i±m co m^^T s -e$£# $ a t k jiff -r * 0 t± f v - k 

*4 «3fljSK±#Lfcv»RB «9^TT*o 0 1 4 (A (TfB^JV) exo + *°lM 
9 - -If 1 flM ( T a q ) texo"*'^7-^2 ( S t o £ f e 1 y y V 
yyhtKl enTaql) fc^-To 



fM^iao-C|f>^(:^^J: 5 K&y-J 9 JV-C7jc^$ *ltv»*<, itKiH 

-Cfi^L^V^o ^3fc# s AflMiii|ig-C£5tLT^& tH^, K 1 enTaql^ 
t'cT) e x o " *K U ^ 9 - -tf S o 



(76) ^2 0 0 0 - 5 0 9 6 0 8 

fpSJS£:/9^-Y§»fiJKJ: »J Hf < -T^ # -C* S (M2 L < {i>5*C) 0 
*M > r4^0«ffiti5S*fcfiR&*L*o #|&ll<7) 1 oottmfcWU ^-T 
fcoTV* V^^iM ^ 1 g(Ot^^ 'J >^I4^*JS*^^ 

( i ) -IttM'l^ftT^ 4SYBR T V'J->I, ( i i ) 2tl 

m*coM4-\ (i i i) f } ) V4 J?-Zs 3 ^ • -fu--f\Z 7)V* V 

-tM yfrhC y 5^ft|x^;K-S#, K J: *) -t-* Lfc„ if H&tl&StO'* 
fMi^ifcffil 2 fcfe^Lfcifi*) t Ufco t r £ 7nyj y • zf?4'v--C*>Z R S 
42/KM 2 9 (536 ^SM) fcPC03/PC04 (110 K 
TfiC. T. -Y y h V- mMK£Z>^m*gP\&W)tf') * 9 - -if at«Rj£CC 
T Wittwer et al . .Automated polymerase chain reaction in capillary tub 
es with hot air t 17 Nuc"l. Acids. Res. 4353 - 4357(1989)) tcf#§P| $ flX$5 *) 

6 113. 7 2 «C 1 5#WeSJSM^TOV- r it 5 . 2t/#/io/: 0 /?7^f 
> • -7°9^ t y fr* U-k4 y/u-xr^ y 2ifti^n-^|i;t-^> • a. 
(#^-N 808-0230) Lfc„ /? T * ^ > ^fiJS^ * JW± 



(77) ^2 0 0 0 - 5 0 9 6 0 8 

i^n-^*i5' -CAAACAGACA C C A T G G T G C A C C T G 
ACTCCT GAGGA-7;VtHr^>-3' I D No. 3 ) t5' - 

C y 5 - A A G TC T G C C G TTACTGCCCT GTGGGGCAAG 
p mm ID No. 4 ) &mMM3<7>M*)K&j&Lt2o £ *l £> coH^:/n - ^(i[W[ 
— D N A ii CO P CO 3/PCO 4 j? ^n^'J > • :/9>f v-fri: ^M^-f T/U 

2 o#M-eiajKW¥^^^ >(i7 . o*C/g>*fofco ^>f -if- 

a > • 7° n - y (prf-*-* t p rTJ-fi) z/) o . 2 ^ ^& ;v-<M£ffl L o 

£\ 1 0 co 7 HI 55^ 1 0 <D 8m<r>%JMT Y^mMMiim 1 5 HlHj^LT 

fc»S!l-e§*o >rcoi#lis(i2fi#M'l4^^t lis ybr™^v-> i 

£JHv>fc £ yij >it^T-cO 5 3 6 ^Sifty 7 7* > Y K <£ & <X2>"C&*> 0 # 

lO^e-i^K^WIL^o t^L> li 1 03h°-«^«ffllB» ( 
marginal) "C$,19, -9- ^ ij 0 311/ 1 ¥ i>J n fc: - ra-ce>ffljft(i*i&3 

7^0 7to 

5- -i^yj?^^7-€-^n-^ ( p r 9 ^-y • y 7 7 * V h > 016) CO 

>con-^^ >jjc#fn^-rs^jt*sif5[)p-rso niftM^fe^f^aiiit 

^f^;v-cv^;HTtl)-^ (015) , j^v^VT--tf- r/n-r/^fbco 
##ji#-^-f ^ ;v-ei^i)PL^tt^ (mi 6) 0 SJC£fiftfc3&*#jsfc3 *ltv»*v» t 



(78) ^2 0 0 0 - 5 0 9 6 0 8 

m 1 7 Kfcv»T, vgmiim^^j fv -t£—> 3 > • yn-y^iv>T^- 

? LX& C y 5 (07)1"* Hr-f ymytKM-T^ktmt LTS1LTV^ 0 
(H9) o 2l«»*»^n-rt fittMiftK, m ^ a > • 7°n 



#J&<3' m«^~7;v^ Hr-f >\ ftLlj&5' 5fcSfifcC y 5 ^ItLUS 2 If US 

y'u-yit&^-j ? )V<DT~-V y V • -fe^* > h©PBi:B^BSL 
T/W ?M a Vt4. #2 <7)7r&{iC y 5 *fem Lfc 7*9 -f ^- fc i£ 

C y 5^Sfe^7>f t "7;V^- Hr>f y^M^4 "TV ¥4 -if- v 3 > • 7°u~ 

o BScC y 5 /^/U* Hr-f > • />>f ^ -tf-^ 3 > • -fn~ 

<fc&^-^'; ^^tJfcttLfco C y 5 HI fife 7 , 7-<v-(iCAACTTCATC 
CACGT'TCACC (ffi^tj ID No. 2 1 ) , /t/iLT* it C y 5 *#^F3*fc 
3fc^Ti&^ i fcitL^MlSti.T'n-^liGTCTGCC GTT ACTGC 
CCTGT GGGGCAA-7;VtHr^f> (SBM ID No. 2 2 ) rtf o fc D » 
gMW y D ¥4 -If — v 3 > • ^0-7 4 |iCCTCAAACAG A C A C C A T 
GGT GCACCTGACTCC-7;VtHr^> (SS^U ID No. 2 3 ) > R 
TCy5-GAAGTCTGCC GTTACTGCCC TGTGGGGCA 
A p (E^iJ ID No. 2 4 ) Cofto 7*U ?M -tf- ya> -7n- yli^ttf!) 
SCUi'o'C^iLO. 2 ,« ^VCfffiffl L*r 0 C y 5»flfc^9'f ^- fi 2 Xr 



(79) ^2 0 0 0 - 5 0 9 6 0 8 

6dT • 'J ^--f-tt) £*&<&&A//i 0 C y 5 <*> HiBN-'W Kn 

k • ^-7.7-)^ (me) ^^<-*-it^ (t^->^a) cu^o 

C y 5«fft^9>f ^- (0. 5^^;v) *PC04Oft*jDCfiLT, *ifc 
JtMSLfc*', 1 0 ^ 1 *fc •? T a q ^ 9 -4f 0 . 4 #l££-f£ffi Lfc^Mft 

So y ] ) y ■ ^n-y-c&iwi— <?> pyuyv > • 75^"^ 

^ffi^*^T, Cy 5 ^m^^^^r-J(55S8H±^>f ^'J ^ -tr- v 3 

T23*K C y 5<7)7JVil/-b^>f^i:^tl)JttLT7°ny fLT$.S ([Hi 

8) o 



(80) ^2 0 0 0 - 5 0 9 6 0 8 

AmU*$iWLfz 0 KM29iPC04 ^£><?) 2 0 h p V 

nyj y • 77^ > hc7)iffisH^^TS YBR T "^'J - > I 5: 1 : 10, 0 0 

W ^ 'J jT4 -tf - V 3 y • 7D-/TCTGCCGTTA CTGCCCTGTG 
GGGCAAG-7Wl/^y OB^O I D N0.5) £KM2 9, 4 tz C y 5 fig 

17*7^^-0 AACTTCATCC AC GTT*C ACC (Sfi^U I D No. 6 ) 

<7>if(iii 15, oooT>7*i/-f-3f-i;uio IIM (k F^vadna 
so ng/10// 1 ) -Cff^ofco iSJR^M ^ JWi^S 3 1# 94t> 60 

gg7 jl-Xct) 1 5#B^f>2 o#Hc7>M-e#^>y;v^ov^TtlML^o 

13 1 9TliPCR i:o^T3fi^f^-? 'J > ^#*Jt«f"Cg £>o 
^n-yfi-SHDNAMSYBR^^'J-^I (HI 1 9 A) 2Stim^;V^ 
nr>f v/u~y^ yi^m-f^-f (m 1 9 B) > 7^*H:>f ^«»Mr'J 
^•b'-yg> •7'n-7*tCy5ll7 , 7^v- (IS19C) -e&S 0 ^fP<^> 

S Y B R™ ? U — > I -e(W^, 4 fc'W ^'J ?M -If- v- a > • :/n - ^*iMt^H 

t jt o 3 mmcomyt^ ~?vy y&mottm ami 9 d ltv^ d ¥ 
^jni~i5(owat^o/;) Tymm^Wi (mmmny^m at7 



fh£*)3:£\<> (Ml 9B&OT1 9C) ^c»yn-^t,<75^3fcogEi!i#Sk 
eyftifi-X % v> (mi 9 D ) o o 4 <9 . 7*'J -if- V a > • - t> 



(81) ^2 0 0 0 - 5 0 9 6 0 8 

-elites TMfgJ £®KLT«i£Xti*fc]3Wt£lJ!jfc«i: LT^HHK t 
3clt?.S|©t^ ^ JVt$:f ffl LTI/^ (t^f&7fV>^)EPA 0 6 4 0 
8 2 8 A iaffi£#HR) o ^c^Tyn^^-fiitipMffl^-CfUfflnTt^T 1 ^^^^ 

> h co 7 s — 9 £ D N A ii(B-eiS5£ L <Z> fc IWI^co Jg&ra&ftJifill ^fE^I" £ 

: y =A* [DNA] * ( 1 +E) n 

ii-CA»±€#<^^i£*DNA^<£^^-?-*^sp«Sfc, [DNA] liEJtS 
fc#tt4DNA<7>B$&«J&, E(iSl5«a$, n ^jUT^Ijo 

SeS&s^ (1) BE^j<^«is^*i<7?^:»-aTJifeT^9^ - * a t E# s #ftj 
ni^cu (2) mw>frhAkE<vw*m^x5£*®<7)*ry-y)v>k$:KMxi± 

t> [DNA] J: $ fc-Tfco -©Jif ^^^(©f-^^ffflLT 



(82) ^2 0 0 0 - 5 0 9 6 0 8 

«f#Hra^S*L4 £t**L"C^4, @2 1 14 1 0 <Z> 4 Htn tf-tI*^co^ y = 
A" [DNA] * (1+E) "Oigffl^^-To 02 2 (4A t E Co^Ttf^If 

*^OTiSHtt*«fflL [DNA] £igffl-r&o JSfflLfcffil 6, 7 0 0fi£VA 
D N AOf -3 e-itfe^Co^T^ilfei (15, 0 0 Oaf-) 

ifOfflH^f*- ?^gB Steffi -TS t ? V y K • b-ffi^' 

EM£&1EiT*-*o K23 i43£3£/W T^J -if- -> 3 > • /n-^ffi^TDN 

Ctsfc^fc 7-f?f-f>m: y = I (as'x + ab) - (ds"x + db) 

I / (1+ (x/ c ) " b) + (ds'x + db) 

iit T a s J 9 K\ T a b J > Fife 

<£>y<am\ Td s J (4^9 Td b J {4ffi,«^ y^0>t, T c J (4 

^^;vife-c\ RjS(±/^y w^^y f h-<o^ (a 50 ) -c&& 0 4 

£ TbJ f4^S<D#M^^<7M«§-r&&o 

£^t4£<^J#i|iMT f -^ii0&#-:7''7^ yf-f >^£^U 02 4 (4A 50 
cDffi^ 7 Iff § $ K *> tz Z> m *& a tf - &<75*f-& t & < fflP4 L T V>£ £ t ^^-r 

K&ft%%-y>y 4 yy&TFLXte i) , m 2 6 ti As o Officii *& 3 fc?-$fe 



(83) ^2 0 0 0 - 5 0 9 6 0 8 

«JK?>D N At y-f V~ ^ • 7* y ^<7)jf (|*^LTV^ : 

y = ( ( (as*x + ab) - (dmax*x/dd + x) / (1+ (x/c ) 

" b) ) + (dmax*x/dd + x) 

Z&c t ale>JBIB«!¥ffll&£l§*&3 ti-^t A 50 , A4 0, A 3 0, A 

20, AioCOH60ftS«50tglH^ov^TfP>(iffii-^o KftIOlS*&3tr-Sfei:« , bA<ffl 

[HI 9 ti^ffltm^^-r A-CO^Ki^SStSr^-To A < LTV>*ii(Il"* 
(ia?i&fcatoWIM£<a V ^ ;v K & «9 S ^ t ,® to n & o 

£j£*&*&^&*fcjfcfl|-*-*) o ~fy Y-<D%\\<DWMtey°yJ^-<DX.%.X-$>*) 



(84) ^2 0 0 0 - 5 0 9 6 0 8 

#p CRf^ * ;vf*j-eo#ra^~? >J y^co^tiitiit^a pcr^ 

2 9 A fc HI 2 9BliSYBR™^'J^>I Hov^TrmJK t ^3fc<^ M <^j£JfcM WIS 

S:^LT^io tfrttiajKiM J: -9 ^f^ffl-e, — 5E<£>l£5IfiJR 

!&iKMrKf±, * jv 1 HIT oKfcf-iRii-2,#^>r * jv^jft^fta^fre- 

0 ^ D#4§^ 1 0 0 3 Xfi&o t^IlttMtSo ^60 J: a ^-r- 9 

^Jfif!) 1 0 

79^-5' — CGTGGTGGAC TTCTCTCAAT— 3' (S^U 
ID no. 1) atf5* -AGAAGATGAG GCATAGCAGC — 3' ( 
mm ID no- 2) (y->/r/^S?!HVHEPB) MLTifPCRii 
m<D 1 0 0D 6$in e ^^t, hepatitis BBggjfHfe? ^ ^MftMte^ 1 8 

Ji 1 I 2 0 , 0 0 0 ^JpfirfRLfc SYBR T V'^>It2^ U -=e JVc^M g C 1 2 
Sr^-C^fcAj&'M&io 2 7#Cft^9 2 13. mg; 5 9 

■C, 7 0 *C 5#ffl, aitH¥±llV- > 3 . CC/^fc Lfco U£W, ©J£, 2f 



(85) ^2 0 0 0 - 5 0 9 6 0 8 

y Y t LTli^Lfco HI 3 0 ? )V 1 0 frh*J--4 ? 3 4 £-e<£>iBJ£> 

M^MSJ^ct) 2^7c7°n y h LTH1 3 0 i:fi»$*LTi/^ 0 0 3 O^fiJt 
^^-ecom^^WS^iiSJK^-^WT'n^ h (i2 9#I) *#iL/;i«i: 



^Jfetffl 1 1 

H h /? 7ny 'J >£f£-?<75 5 3 & M.mi7 7? *y hfrbp 1§IT2 5 n g 

<ory adna m : io, o o o«s ybr t V>j i a^igut*:,, # 

SJRiM ^JWigS 2 8# (*i^9 *{£6 1*C> 72tl 5^>M, igJKW 

¥ftV-f5. 2tJ/#>) Soft, H<^*fH4|H3 0 K&^TMVMLfiKDtmt 
^t-f l 5 j^k^M ?JM0 Sr^Lfco P CR^«4iWI« 

# -c ji £ *l s -c* it m -c § 4 a* o 7t d n a tikomm Ktt-rz>m&* tii. 0 



(86) ^2 0 0 0 - 5 0 9 6 0 8 

V)M^Y§fj^|f||rr& (1830^.^133 1) , ^|gWMS:ffl^ 

^SJEfcji-*- affirm, ftilo^W-f ^ iVT7-- y >^ iTv^ 0 £ti 
i 2 

(^*nyj>) £*M1?!]7 tifti:ffl^T 2 0 0 ^ 'Jti^iilaM^- 
2 0 ~^-f ^JM 5 ^KLt^^o 7X^7°n-yf±# < <o 7° n - ?*&7kM £ ft 

sno*t-c?aj^nj;-2)MJt(7)»^b, jt^^^pffw^iiiinsr^-ro -ft 

)\sKmt-t2> ([21 3 2 B, O-f^f^JH 0) 0 'J > ^/i£3B 



JfcffO 1 3 



(87) ^2 0 0 0 - 5 0 9 6 0 8 

1 1 0 JtggfcJ- pfu-ryy • y y 7 * > > £ 4 0 ^ 1 Wft t5 0 ngtD^yA 

D N A tf> Jf IS t iz o 3 <Z>i#(iS*# <b mm^J f 'J ^ -if - -> a > • V u 

- 7l: L fzifi^ 0 . 4 TO (7) T a q^'J^7- 4f Xfi 0 . 8 3M£<£> K 1 e n T a 
q 1 &j&*£fflv>jfc 0 3£^!4 1005 >J#4iH^~^ tTto Kl enTaql 
(El 33) tTaq (134) ^ffiv^:TOfiff7'D? Mi|]7 0tW7'n 
-»^LT^4o T a q<7)^ V5t ^ VT^-fe^Ste<307t*> Kl enTa 
q 1 -CCDfeMH-^-fiT a q<7)€-^J; "9 7v§^ 0 T a q £fflV* fcfeiVjfWJ ? )V 

&o iftJS, ^^cOH^7C7°n -y y 3 5 (Kl enTaql) fcB3 6 

(T a q) Co^tg Lt*So 



*&mii~£2> (i) #a^--r ^Jwrt^aiSScift&ft*-* V >?k (2) ^ 

p c r rjee; * h m&um t -c aiffe-f it, t>w©DNA 

MCiit^o i^«liSYBR T V'J I (D^^El^Tt Ltl^T 

^f-c fi D N A <Z>3£#fcJ#f§: £ in 5e L L i# % (OUgtfiffl^li,, r iH 
&tMft£ f4H& *K »»ffljK^*f-CJ±I^UfiS-CGC/ATJt^**^fifci»* 

L < MLTV^ t><DKtt LT — jj<D3i%BK GC^9> 7*LTV^ 4> ^) 2 

p cR^mm%m^&^mtfc%m\~tetz^xmt-fh Q t^Mf-?^^ 

j&J&fcj&^SrMv** fc, D N A oiK™ (tl, G C tt^^ili G C 



(88) ^2 0 0 0 - 5 0 9 6 0 8 

-f V y ? 7, 0 % it G C r a -7° V y ? 7> 1 0 0 % «fc <9 4 1 'C'lftV^SJff "C^Jffi" & t 



ffUi^o IW1CG C^ittS 4 0lS^5^fv- • 1 0 

0 QM.MttQL&m£ n 1 2T:fii/>M^)»t£iti:*l)o ct o T#x_ G> tL^j 
P C R£j£&f-coTm*eHf±4>£ < 0tt:fcfc£ o Z.<o&\t*vm<r>tit>? 
CR^J5fcJ»*«»ffljRTESlli-4ii:>5*"C§*o PCR^llf^- 

1 4 

3flilcom^^ P C R4»t:o^T, S YB R™ ^'J - V I &3fcffl(E>:5fc3M^ 
(7-f ht^^5LC24, T^*-f^yny-tI> T^^^fflT^^* 

*) DNAMW^MLto 1 8 0 co hepatitis BBg[JIFjfe? -f 

fjtJ^MfST-tgiplOTt^^T 0 ^^ ^-ti 5 ' — CGTGGTGGAC TTCTC 
TCAAT-3' (SStUID no. i ) 7^5' -AGAAGATGAG GCA 
TAGCAGC — 3' (MM ID no. 2 ) fc Lfco 2 9 2 ^SMMSlM^'im 
JSC (PSA) a^Ji*B<r>fcft<^'^9>f v-(i(i5' — CTGTCCGTGA 
CGTGGATT — 3' (S£?U D no. 7 ) -AAGTCCTCCG A 

GTATAGC — 3' (HB?!l ID no. g ) tUo 5 3 6 tf^'n^ 'J 

^at^iidji^jsiffl 7 1 ra«i^ff*-3feo p cr(±*w 2 mastTts ^ n 

\t2 6 0 j-JJ- V JKE>!R3fe£-C&jeU 1. 7M«A ( 2 6 0 ) /A (2 8 
0) MUV>)t 0 
iHDNAsong^, 50mMhUpH8. 5, 2mMMgC I2, 250 

^»Sft7"5^f?^§^^-7 hilt, sr^^^jW^fiH^^->"^>w 



(89) ^2 0 0 0 - 5 0 9 6 0 8 

-^fi. 0. 1-10. 0 V/&"C9 5"Cf -c<oM1fiL{&&Bt&fo#K 0 . 2 5- 
2. 0 # K to tz &^B'7j<D%§t5t'K X Ltz Q f Ma^tttlLTL a b V 

i:M>tt*fi£^n^iLt|*Lfco El 3 7 I* 3 ifi££>fffi P 

El 3 7 -C3®«O^JS4Sj<^>Tmli 6 J£/i Jti^J&'^T* «9 2 ooffijRJi 2 J&rfftt 

Tm©g?i:t?ft4 G CI^?)iSttl±, ^tgv^ 5 3 6«MiS^nr'J 
> • 77^^ > h «fc 19 ^iftfi-C^-f-^ 2 9 2&3e?*frP SA4Ift^?tlTV> 

^1:4 4 (S3 8, hepatitis B 7 7^^>f) 0 L^U m 3 7 co^^ffl^ii 
0. 2t/# (1 213/5-) WinffeV- ><^M»-#^ ! bW-e* , 3 2 t)Xfi^*LJEl 

P CR4)£i^£ilt(7)Tm^l^rIi#ittDNAM^IJKi:f#LT 
(13 9, hepatitis By yfjy y) 0 jfef4)M^ <44iDNAfa 
7l^?n^ IrI _h L> Ov^T{±|||0$ti&Tm * *if Ml" & 0 



SYBR T "7'J->It:J:^ * 'J v ^"Cli, $HS&#fi S Y B 

R T " - > I £ 1 : 7 , 0 0 0 - 3 0, 0 0 0 fg^f^ ij&f* V - f. 0 . 1-0 

"Clio 



(90) ^2 0 0 0 - 5 0 9 6 0 8 

lft^^ffl^tl*^«Jlft^JoJgiJ Officii *> o fcgv^ p CRMt 
JlfctiS K^t ^ >'»l±o § «9 Lfc/** - >-C*&o $Sv*&JSfc«» « 3 0 0 

^ifeflfl 1 5 

5 3 6 /S^nyiJ 7* y hcoig^I^, »J7 t |W)*ScD 113 0 

, 0 0 Of&JflMRLfc S YBR T V'J"> I -C\ M^^?«*lU:o StS 
A (i4 0) -et±, >^«^T^{S9 4tOH>, 6 0t0t> 7 

Tto BTIi, teJK?Saf"Cfflffi , r>"^ , V'^ hco^affintf- 1 0 O 6 UMB (94130 

Jsfc«f* s Ji:^f£H*^L, itv'ilKftltfcfc'sTiStio CTii, l o <?) 6 ffc 
li^its^ > 7° > m 3t*-^9 4t;o^ 6 o *c o 7 2 r i o #-e 3 

0 @^-T if ;VLT£ V) , $-«|4wr/Kt*U ~> -r - ^fcjlffP-CfllJ&l-* 
o i&JftS^V- > fi 0 . 2t3/S>/f9fco A 7 7- vDNA fM) i nd I 



(91) ^2 0 0 0 - 5 0 9 6 0 8 

tz h7L\*mz 7 izghftzmmmMii^m m Ktt-rzmyt (f) ^«p^m 

1 6 

*»^IJ 1 4 f|M hepatitis B&y^ y u ?V yfcfc^y y 7* > h Sr^SUH 

i^-^^sjs^bv- h o. 2*c/#-e-a^u m<D^nimmmi 4-cjt5§ 

L^il^tL^ (14 1) o Y&JMH (_hg|5) frh<D&hfr±ffim%Tm<D$:fe 

^ftSo , # - ^7 -f v 7- -f y 7 ■ y * - 9 t LT tf - * W 
^cD^f^ffliU V) T^Wtiti-^Hl^t LT^tofco ^T<7)ft#(i L a b V 



(92) ^2 0 0 0 - 5 0 9 6 0 8 

Mo^fi!cJ»S:IZS!li-&/t:ae>^#a«:^i:i-2>o 
1 7 

*3&IK 13 J: & $L&ltoMBt8:fe<0 T ~f U - i- &m ^ T ~ MS1#^'I4 D N A 5fcf4® 

y Y1k±\&±<DftmMMkMm\$i®n^yy*y- UltiaoTlftt^f^ 9 
jvifc-e^ iofc 0 fcj&$>tz y> i o <t? 6 *^?> i o«2*3f-i -e<7) 5 flfi^^ 

JfcO^ny h^fej:^4^-^ ^ JV/ittPg^roTV^o HJ&3> *) 1 0 CD 2 fH 
m<?>x\£-<D^>7JUi±Ki&%}me>4&T&&l,, Uffi3t-ti 0 Oncosts 
i^i')tffl'e^^f*7 p D77^;v^L^o (¥^J) 

^yy°}v\z^^xmm^~^^mn\^ (H4 2B) ^m^ttj^is* 

ntr^Sfc*^tpRJS(±^!S$*La 5 3 6SI^o^-/3 >H^iMt^«^ 
KSrftkfctf'ofco 1 0$.^ 1 0 O^Oifntf- • h SvfrtrR 

MLfc£fifc4M£H (9 0 ~9 2 *C) T^DNAjgjff&U £ £ 1 0X^1 0 0 



(93) ^2 0 0 0 - 5 0 9 6 0 8 

«5|3t'-W0. 2 8 j^k-tfnfcJSJ-r f ^1/- h • 3 tf 0 . 0 0 0 2 

y (134 2 DO TlilEMJ T^T) 0 te>3MSli 1 OXVlSfflf > 



V§^^-^(i##^^^t)^^#Mt^B£t)^MJ-e§ (04 0) 

mmm 1 8 

BR™ "* j^U-VI-C^-^-C^io MWJf m*^?55> ^81 ^ 
> > ti^^#ffl#-e@B^fJ ID No. i 4 j&vmm ID No. i 5 t LTffi® Lfc 

y°y-{^~^m^xm^L, zfiK$r*£x*mm&-?&niD no. i 6S^i 

ID No. i 7 t LXmMLtz-7°7 4 v-£JBv>fc c-erbB-2 (HER 2 / 
n e u) >C7)9 8&S^75^^ > h £ig¥gLfc 0 

iftSS)S[±5 OmMh'J^HC 1 pH8. 3, 3raMMgCh, 5 0 0 /<g 
/m 1 ? ->JflL?f 7^rr/, #2 0 0 /(M©dNTP, 0. 5 ju MmMiMM'M 
7°?4-?~, 0 . 3 /iMtDHER 2/neu^7^fv-, 1:30, 00 0 
3RS Y B R™ V V - y I , 1 J£teA m p 1 i T a q KD N A *° V J y - -tf 

* > ■ jr.;v-7-^t A *'j7*Jl'-7ffl7*7^i/f -f) , 5 0 n g oo t 
f^y A D NA£ 1 0 ^ 1 ^^ff LT^fco 

9 5 *c 3 o $fr-c# 'J ? - ■e<z>i&te'ffc4&, ^ > y ;w± 9 4 r o # (i^=2o 



(94) ^2 0 0 0 - 5 0 9 6 0 8 

) , 55 XlfP (i| = 2 0) . 7 0 V 1 0 # (ffi i = 2 0 ) -C 3 5 ^ JV L 

tzo ^yf^* 7 o "Cn^iflU o. 2t;/#?>Mf^9 4 r ^ -eco^m^^3l 

JBEttiW t fco V§»lM (04 3) »i 7 8 V ( C F T R ) t 8 8 V ( n e u ) "C^ 



< <D&m$7\s-? #4 y YV>&*V>fa\Z-'7 t ?4 ^-*tiiWTZ> £ t K J: 19 P C 
L ft v^ 0 r *l t> co us f 614 ti H C Ki£ -cii&tefcl-JlBEtf: * if 

1 9 

^^jfcW^li, 8 <&3MSfc Ljfcj& s ? j&*9 5 *C 3 0 ^TOsK'J 9--tf 

^t^kmn , 94t0# (ft^ = 2 0 ) , 5 5 *C 0 & (1^ = 2 0) , 7 0 *C 1 
o# (*^ = 2o) -e2 0t^^;v, ^tU^tT 9 4*C0# (ffl§ = 1) > 5 
5 *C 0# (ffifc = 2 0 ) > 70t20# (ffil = 20) tl5t^ ? JVfcfrfc »J 
y°)V^^4 7)PLtz 0 ? )V2 6-3 lTtt, 7 0*Cj&*$> 9 4tJT<?) 1 

v /&<o&w» *Kmt*mwtmK ttM l * o ft m k mm t x 

Lfc (144) o CFTR75^7>h <E>i#(63&^# neu77^7ni 
M^iMLfcr^glf- * < <*>ESffl£# LTv^„ fcfcx-ldT, & 

Mb LT, H I VXi± hepatitis c C LfcJfe^-CO ? ^ )V^ffi<D 



(95) ^2 0 0 0 - 5 0 9 6 0 8 

OTM^i#^lft£)»^*^IW^fflll3# s && - £ £^L7t 0 2fl$l<7)P C R 
2 0 

il« 1 8 c^Miat^MSafS^^H ER-2-neu 9 ^ > h 

^WJ2 fclHSMiitUfflfSiU 175// g/m 1 CIRLfeo jv £ # * 

4 ifc^ (^ff 8^1) L/^ y y t (1^1) tSYBR T V'J->I (1 

^ 1 ) fc^Jj[|Lfco 5 0 mM h n p H 8 . 3, 3 raMM g C 1 2 

sO/ig/mi^yllfTi^ry, 1 : 3 0, 0 0 OTOSYBR'V'J- 
> I /i o o ffl & l± 0 . 2 *C /#"Cft iiO L fff*5: «ft L tf - * fi * Jfctffl 

2ta^)PC R£)»?)fflM^5e«{±^ < <7)g*P C RJSffl-cE5?^**o 2 



(96) ^2 0 0 0 - 5 0 9 6 0 8 

**^SL«rttittf ftfe'Sr^o iStt^tUi d NT PO— #*iftlttell#5n£-C*l 

mmm2 1 

|VSl L 7^f>iitt7?yil5 0 6 (R 5 0 6 Q) -C^* 3 7 

M. ^-y- 1 iS'tt^ C W^r^t^HSli^V H^M^ 

CR M_ Bertina et al.^ Mutation in Blood Coagulation Factor V Associated 

with Resistance to Activated Protein C 369 Nature 64-67(1994));% xf j . 

imQ, Voorberg et a1. t Association of Idiopathic VenousThromboemboli 
sm with a Single Point-Mutation at Arg 506 of Factor V 343Lancet 1535-3 

6C1994))^#HB$ fiit^o t> & #E*ffl*^#flfl \z<£$ *l& 0 

> '^Mltii 7 f - > SS^t Hi hfrX^&mvm^Mitt^z * v*?- K 



(97) ^2 0 0 0 - 5 0 9 6 0 8 

®M&0.fc>'to sfi^J i d no. 9 imtkmmv H^mfs^> nm id no. ion 

B^SS^lUHJ^ CR 3, Denny et al. f Complete cDNA and Derived AminoAcid Seque 
nee of Human Factor V 84 Proc. Nat'l Acad. Sci. USA4846-50(1987))^!^ 

£tiT£i9 > @£?IJ li v - > > ^ lf5f I H U M F 1 0t#^it ^^i» 0 ^ 

&m<kv>9tm$zi& l VB t zm&ir&o (r. m. mm) ^tut^m 

*umt , m^mAnm^^ , rtifciiPCRJtti (2b#m) , g^raft (i 
n#w) , m^mm a mm) *^&o mu&<vxry y'K\±*fyy^m%M*?% 

is t fi & o ififis^a (±**%£ j» f§*j<^fei!fe * iiiu t ffl w#f^ ia ^ > y ^ 
(Dy^^mm^Zffi Cftt^Sf* * o * nit n##f & ^te 

-cii t ft «b ©fijitjWSS £ £ a o 

#&ff-cMfci<9;#te> t x. tf*WiBB*-c#M & J . fAyjV7?^ # 

n — : ^tlE^ — o-T Sambrook et al. t Molecular Clom'ng:ALa 

boratory Manual (2nd ed., 1989))^ Lt^otllt!.,, Kit ftfSffl 



(98) ^2 0 0 0 - 5 0 9 6 0 8 

f&S > t^Mfif, 7^*7^ KOifW^f t, o 4 0 m,M <fc *) A £ 

y =fj? ? u^-f- K ^ f ffl -e I ^ W^lciliT* s o 19 -fu~-f • # 

^^^-^K^-e^-rs «fc ? HKtl-t^i^io 
si* Lfc^^asffc<aiB<Btf> y ? Kfigstt 1 5 ~ 3 0 

aMfcifcWKJsnT, P C Ri#*II45 OmM h p H 8. 3, 3 mMM g C l 
2. 5 0 0 // g/ml >)->M7;^^ >, #2 OO/^MCdNTP, 0. 5// 



(99) ^2 0 0 0 - 5 0 9 6 0 8 

MCy 5it^5-{7- (KM I D no. n) , o. 2 //M*SiM4^7-f 
(SS^IJ I D no. i2) , 0 ■ 1 ft M7)V* V*.4 >flt&7 0 n- yCgim I D n 
o. 1 3 ) > 0 . 4 JjMfcT aq#'J^7-t\ 50ngtftVADNA 
10^1 RJEBS^-C^liLfco 4tt«OS^^DNAt>^V^I^Lfc : m 

Cy5 

I 

5' -TAATCTGTAAGAGCAGATCC-3 ' (BS#J I D no. 11) 

TAATCTGTAAGAGCAGATCCCTGGACAGGCGAGGAATACAGGTATT (ffi£IJ ID no. 9 ) 
ATTAGACATTCTCGTCTAGGGACCTGTCCGCTCCTTATGTCCATAA 

3' -CTGTCCGCTCCTTATGTCCATAA-5' (gS^J I D no. 1 

3) 

9 4* T - <7>BE^J liTGTTATCACACTGGTGCTAA ( 
ffi^J ID no. i 2 ) -CJt*I£j5fci»l±;g3 1 8 6^SM/iofc 0 C y 5flft^9^ 
v-fi*jfcflfl 8 «#L£ 0 ^^*fHi9 4t0# (ftl=20) , 

5 0tl 0U>, 7 2t0# (f 1=1) t5 0f^^JK £ JU-ScttT 45tt 
-C?^*PL> }#fMI§H^V>T 9 4 *C*T0 . 2 t:/50><a«£ TitiR^frE— ^ U 
>^Lfc 0 @vmSJSM^V- h (0. 2 , C/#— 04 6) "Cfiig(lS(7>i|*«9 KMM 

n a pI©?l»fflWf>^^ 5 ont 9 4t?)H* i r/#-c#^-r ^ JV^^e 
y >^LT^^&»fs^MI^«4££ ftfc (04 7) o $tf&ft*Hifi 



(100) ^2 0 0 0 - 5 0 9 6 0 8 

mz^^xm^<DM<Dmmm:nu& (-d f / d tmt) ^yn^t^iii: 
x V) }i:niii-<&<wi> o t ^ftft^^o r^^^yn? h-c(i£o^3fc7*- 



^K^So L^U 3' -^tt^'JM 9--fe*^ft^?t^coSa 3' -^>f K 
3' XaMlt'^y^) «ffJ>9--lf#itISS:fiftSo 3' 

t&M^Mfz *) t 2 3 m e r f D - ^<7> 8 #M^<^^M^^#l;iif5^- t 
f 4S^J(?)M K 8 tO-MfflI>' 7 V ^ ^ t P> Lf: (046) 0 

> — ya^-7°D- ^iiC y 5 "C 5 ' Kfcm L$>U<7) 7°V - f\$ V U-b>f > "C 3 
C7)-C, "7*9^ V-/ y*n - -7*W<7) «fc "9 ^M?^I7,T? ^fijfco «t 

7*Wtf*#2i: < £ «t i KWiti-f^ * C y 5fIft^n-ycoft^(i^^ 
ffitiLKttztf&y^xuft >mmy°u-y*£ ^i/M&JSre (>5t) vgfST& 

«£ ? fcKW"*"^"?**© Hr>f 7^?)(D^'7 y" ^9^7 > KfiC y 5 

c^^sfy ^ F <fc «3 fcrajKK C y 5 tMft - 7<7)mm$M $ L 

< & y)V* V-fe^f >Siafe-7*n-^co2 ~5/M h "T^ ^ & <> 2fffilSco:/n- 

g&tefc 7 n-7>£C y 5^111, *> $ — #<E> y'u - -f* y )V* 



(101) ^2 0 0 0 - 5 0 9 6 0 8 

tz (i A D N A K & if 2, J£—£&<09Zm&m<Otftlh k m L TfBSt t T ^ 



mm<D^mnx^±y Hr^f y t C y 5 t LT« 

J3L/t^\ |to$^#fcti(fCy5. 5 ^ t*^ 7 l/-b-f > t t t IT 

^ & o 

2 2 

y 5 . 5 LTiiffi LfCo C y 5 . 5 Oifelt Ji 6 8 3 t/^ - FiV ■ n>?* 

- N^n>f?^ii 6 83-70 3 ^ ^ ^ - h ;v • ^ > FstX^W 7 J )V9 
^^LTtl^Lfco Cy5. 5 <D 7 Hr >f > KftT £> it U^>f * 3 0 

t 6 5 ~ 6 6 tfioto 
**^!I2 3 

Stm (MTHFR) Vr^^-lfjtfe? (C.77T) ^^JiA^^^^i - 



(102) ^2 0 0 0 - 5 0 9 6 0 8 

£i^D£« i td**4 0 "7?^ v-<75— y 5T<gUfeLfc (TGAAGG 
AGAAGGTGTCT'GCGGGA) (K^J ID no- 2 5 ) 0 iitT* (4C 

7°n - T'Sfi^tl ii7JVtHr^>-CCTCGGCTAAATAGTAGTGCG 
TCGA (@B^U I D no. 26 ) Jfc«©^5'fv-UAGGACGGTGCG 
GTGAGAGTG (@B?!l ID no. 2 7 ) fz^tz Q MTHFR*fS^60 1 9 8 M 
IM7 7^^^, 10/«l*fcl)50mMhnpH8. 3, 2 mMM g C 

1 2 > 5 0 0 ^ g/m 1 VZsMtiSTK''?*. #2 0 0 /^M^dNTP, 0. 5 

-tr-f >tlftyn-y\ o. 4 J£fcT a q *° <J pt 9 - ft b A D N A , □ n 
g^feifffiLfco #*-f^W*;K£3 0#T9 4 Vx*<vm*kfcmfx 2 0#6 0 

■c-e <?)ia*^r~- v v^/JM^-r y :/^e>fg)££ fitz 0 6 o^-r^M£, 
«t >) \ZT&mmWL*mfe Lfc : o . 5 50-651:, 0 . 1 *c/#-e 

6 5-7 5 "C. 0. 5 t/tf 7 5 ~ 9 4 i: f f IS I ?t 0 M«» t Mt: - 

t^eim&mz, ±x<Dm^hti&&ittmtim%bKnw\zfitz (04 8) 0 



n K , & 4 a -cm ft * *g m frh nm k mm-r & ^st&m -? n - -f * mm -t & 



(103) ^2 0 0 0 - 5 0 9 6 0 8 

-*-*> (12) o £*»T--V >^JK»iS>^SbS8KUfcd*-9 

HBJ^^SB. ^>^&M. 7>^VV, »W /'Jf-f-H-yHX^et 
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Nonlinear Lev-Mar Fit: 



This VI uses the Levenberg-Marquardt algorithm to determine the least squares 

SET OF COEFFICIENTS THAT BEST FIT THE SET OF INPUT DATA POINTSOCY) AS EXPRESSED BY 
A NONLINEAR FUNCTION Y-FCx.A) WHERE A IS THE SET OF COEFFICIENTS. THIS VI ALSO GIVES 
THE BEST FIT CURVE Y=F{X.A). 

The user needs to open a su&a/i "Target Fnc & deriv nonUn" and inputs his/her 
nonlinear function f(x,a) in the formula node. if the user choose formula 
caculation for derivative method, he/she needs to input the partial deriative of 
f(x.a) with respect to a as well. 

Inputs: 

x: experiment data points. 

Yl EXPERIMENT DATA POINTS. 

standard deviation! standard deviation of each experiment data.lf you don't have 
knowledge about this parameter, just leave it empty. 

Initial Guess Coefficients: Your guessed coefficients, if this is too far from the 
appropriate coefficients. the vi maybe will fail to return the appropriate 
coeficients and best fit curve. 

max iteration: max iteration the algrothim will try- if it can not converge when it 
reaches the max iteration. the vi will return an error. 

derivative*. there are two ways to cacuute the partial derivative of f(x.a) with 

RESPECT TO COEFFICIENTS A. IF YOU CHOOSE NEM EPICAL CACULATION, THE VI WILL USE 

numerical method to cacuuvte them internally. tf you choose formula 
caculation, you need to input the derivative formula in the subvf target fnc & 
deriv nonun. formuuv caculation is more precise than numerical caculation. 

Outputs: 

Best Guess Coefficients: the least squares coefficients. 
Best Fit: the best fit curve f(x.aX 

Covariance: covariance matrix of Best Guess Coefficients, 
mse: mse= l /n*sum[(y(i)-f(x(iXa))/std(i)] a 2) 
(std: Standard deviation) 
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Best Fit . 
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Covariance 



Initial Guess Coefficie So ■ o,00 



max iteration 
J 200 

derivative 
$ numerical 



MSE 

OOOOOE+ 

ERROR 
O 



Controls and indicators 



[OBI] x 



X ES THE ARRAY OF DATA POINTS REPRESENTING THE INDEPENDENT VARIABLE X. 

CUD X IS THE INPUT ARRAY OF DATA POINTS REPRESENTING THE DEPENDENT 
VARIABLE X. 



[Dpi] Y 

Y IS THE ARRAY OF DATA POINTS REPRESENTING THE OBSERVED VALUES OF THE 
DEPENDENT VARIABLE Y. 

[W]; INITIAL GUESS COEFFICIENTS 

INITIAL GUESS COEFFICIENTS IS YOUR INITIAL GUESS OF THE SOLUTION 

COEFFICIENTS. 

1 itBL 1 
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TlaTP MAX iteration 

MAX ITERATION IS THE MAXIMUM EXECUTING ITERATIONS USED IN THE NONLINEAR 
FIT ALGORITHM. 



IF MAX ITERATIONS IS EXCEEDED AND A SOLUTION IS NOT FOUND. THIS VI WILL 
RETURN AN ERROR. AT THAT POINT, YOU MUST INCREASE MAX ITERATIONS. 
ADJUST THE INITIAL GUESS COEFFICIENTS, OR CHANGE THE TARGET FUNCTION. 

:CIZJ: DERIVATIVE 

DERIVATIVE IS USED TO SPECIFY THE METHOD USED TO CALCULATE THE 
JACOSfAN, 

0; NUMERICAL APPROXIMATION 

1 : FORMULA EVALUATION - YOU MUST SPECIFY THE FORMULA FOR THE 

Jacobian in the: Target Fnc & Deriv nonlin vi diagram. 
|i»bi.J Standard deviation 

Standard Deviation is the array of standard deviations, sigmaM. for 
data point (x&LyW). 

IF THE STANDARD DEVIATIONS ARE ALL EQUAL OR IF THEY ARE UNKNOWN. LEAVE 
THIS CONTROL UNWIRED AND THE STANDARD DEVIATIONS WILL BE SET TO 1 .0. 

Coin] Best Fit Coefficients 

BEST FIT COEFFICIENTS IS THE ARRAY OF COEFFICIENTS THAT MINIMIZE THE 
CHI-SQUARE ERROR BETWEEN THE SOLUTION VECTOR AND THE OBSERVED Y 
VALUES. 

fUeTI 
[niktj BEST FIT 

Best Fit is the fitted data z[i] - f(xGLa\ where a is the set of Best Fit 

Coefficients, 

resin 

CMD mse 

mse is the chi-squared error between the Best Fit and the observed Y 
values. 
\rrsT\\ error 

You can wire this output to the Find First Error vi to produce an error 
cluster. This cluster can then be wired to the Simple Error Handler VI 
or the General Error Handler vi for an immediate report on any 
errors. You can also look up error codes in the Error Codes appendix 
in the labVIEW Cross Reference manual. 
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Printed on 6/3/97 atii:h am 
>bl} COVARIANCE 

COVAREANCE IS THE MATRIX OF COVARIANCES C, 

C[J.K] IS THE COVAR1ANCE BETWEEN AD] AND AM, AND C[]jj3 JS THE VARIANCE 
OF A[J]. 
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ABX 



History 



Gauss lev-mar abx.vj 
C:\DATA\Gauss Lev-Mar abx.vi 

Gauss lev-mar xx.vi 
C:\DATA\Gauss lev-Mar xx.vi 

sum of gausians,v! 
C:\DATA\Sum of gausians.vi 
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Current Revesion: 24 

rev. 8 Sun, Sep 25. f 994 1 :48: 1 8 PM greggf 

Vi WAS converted from LasVIEW version 3. 1 b 1 to LabVIEW version 3. 1 . 



(162) ^2 0 0 0 - 5 0 9 6 0 8 

(i) ^mmn 

(i i) PCRfOA-{/!)^-tf-i/Hy0*=4'!Jy^ 
( i i i ) ga^Ift 2 7 
( i v) fcjffSfcttJggf 

(A) ftBff Thorpe, North & Western, L. L. P 

(B) #Jfe 9035 South 700 East, Suite 200 

(C) rt? Sandy 

(D) #1 Utah 

(E) m=fe USA (F) «fH#^- 84070 
(v) ^Vtra-^R^IRDBrfBjftM 

(A) IRflCTI^ 3. 5-f^=Pl. 4 4MBf^^j'F 

(B) ri^t 0 ^— ^ IJT2150CDS 

(C) ^<U—-T-f l/tr • ->.^tA Windows95 

(D) y7f!>x7 !7 — M-7i ^ h 7. 0 

( v i ) SHUSt*-* 

(A) 

(B) ffilH 

(C) ^ 

(v i i ) fcfcfc^-* 

(A) ffllSt : US 08/658, 993 

( B ) Him B : 1996 ^6^40 
(v i i ) tf jfctUT*-* 

(A) tfHR## : US 08/818, 267 

(B) : 1997^3^ 17 0 
( v i i i ) ftSAf^ 



(163) ^2 0 0 0 - 5 0 9 6 0 8 

(A) : Alan J. Howarth 

(B) m%im^ : 36,553 

(D) <F#^Ji#^- : 8616. CIP7 

( i x) 

(A) mSS#^- : (801)566-6633 

(B) (801)566-0750 

(2) ga^li#^-l CDflMft 

( 1 ) ae^j^#tt 

(A) ga^lj»g$ : 2 OifcS** 

(b) m&m : *£Sfe 

(D) h^niy— ; UMVt 

(x i ) e^i©^ : 

CGTGGTGGAC TTCTCTCAAT 20 

(2) ffi#J#-j§- 2 <ZHlMB 
( i ) BJIotttt 

(A) SB^lJtf>^£ : 2 0ll^t 

(B) E?'JM : ^ 

(o : -*m 

(D) ^ny- : 

(x i ) lE#J©IfeW : ga?ij#^-2 

AGAAGATGAG GCATAGCAGC 20 
(2) ga£U#^3<7>fim 

( i ) %m<Dm& 



(164) ^2 0 0 0 - 5 0 9 6 0 8 

<b) mm : mm 
(c) mom ■. 

(D) hatfns?- : 

(x i ) u¥\<onm : sa?ij#-^3 

CAAACAGACA CCATGGTGCA CCTGACTCCT GAGGA 35 
(2) ga^J#^-4(Z)'fS$g 

c i ) m#icom#k 

(A) : 3 0£1M 

(b) mmm ■. mm 

(c) mom ■. —Mm 

(D) 

(x i ) E#f©IftiJJ : Bd?'J#^4 
AAGTCTGCCG TTACTGCCCT GTGGGGCAAG 30 

(2) K?IJ#*§-5<Z>'Hm 
( i ) ffi#l©«H«fc 

(A) SM©f $ : 2 7i£&# 

(B) SB^IJM : &Hft 

(C) m<D&: -** 

(D) h#a^~ : 

(x i ) ffi#I(DffeW : K*IJ#^§-5 
TCTGCCGTTA CTGCCCTGTG GGGCAAG 27 

(2) £ai#3-6£>tiHB 
( i ) %&#\<D&Wi 

(a) mmo&z : 2 o*ss?y- 

(b) mmm •. mm 



(165) ^2 0 0 0 - 5 0 9 6 0 8 

(D) K#ne?-:iSiHft 
(x i ) E#|tf>ffcW : SS#J#^-6 
CAACTTCATC CACGTNCACC 20 



(2) ga?»i*# 7 <Z)tS# 

( i ) mm<D!$®L 

(A) : 1 8i&mtt 

(B) Ifi^IJM : ^ 

(C) i©i : 

(D) : IMS** 

( x i ) ffi^JOlttW : iE#l## 7 
CTGTCCGTGA CGTGGATT 18 



(2) mm&%-8<nmn 
< i ) sa^j<^>#^ 

(a) mm<DM& : i siis^ 

(b) mwm : 

(C) m<DW : 

(D) b^Kct v?— : 

(x i ) £?!(<0$l!g : Sfi^JH4|-8 

aagtcctccg agtatagc is 



(2) ffi#J#J§-9<£>W# 

( i ) e*j<0«H4 
(a) e^jo^s : 4 emmM 

(B) ffi^JI : 

(C) m<V$k : 
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(D) htfPi?- : fflKft 

(x i ) w&komm : ia^j#-^-9 

TAATCTGTAA GAGCAGATCC CTGGACAGGC GAGGAATACA GGTATT 46 



(2) mm&^i o<omn 
(i) mm<»®& 

(a) sb^ijcd^^ : 4 

(b) m&im : mm 
(o m<»m -** 

(D) hJtft»i*-:MUfc 
(x i ) EM©KIIB : ga?U#^- 1 0 
TAATCTGTAA GAGCAGATCC CTGGACAGGC AAGGAATACA GGTATT 46 



(2) E^JS^l 1 (Dffim 
( i ) e*U<©«H4 

(a) la^i^s^ : 2 om.mn 

(B) £7f£l:|*& 

(C) M<£>gfe : -#* 

(D) h^P^ijli^ 

(x i ) @a^ijrom^ : ia^rs#i 1 

TAATCTGTAA GAGCAGATCC 20 



(2) 2©1t# 
( i ) @a*IJcD#t£ 

(A) mn<7>M£ : 2 OHM 

cb) mmm mm 
(c) ^©fc : -*m 

(D) h/Xn^- : jft0Hfc 



(167) ^2 0 0 0 - 5 0 9 6 0 8 

(x i) mmvmn ■. 2 

TGTTATCACA CTGGTGCTAA 20 

( 2 ) 1 3 <7>^n 

(a) mm<o&$ : 2 3&mM 
( b ) mmw : mm 

(C) m<DW : 

(D) h^0^ : j£#UK 

(x i) umcomm -.mmm^i 3 

AATACCTGTA TTCCTCGCCT GTC 23 
(2) 8E^J#-S§-1 4tf>ttHS 

( 1 ) mm<omm. 

(A) Kfl|<Dfi£ : 2 OJ«>tf 

(b) mm : 

(c> : -*m 
<d) n#ns?- : mmik 

(x I ) IB^JcDia^ : ffi^J#^-l 4 
ATGCCTGGCA CCATTAAAGA 20 

(2) ga?IJ##l 5 0l«i 

( i ) m\\<D®& 
(a) la^rjc^ft^ : 2 om.MM 
< b ) ga^jM : mm 

(C) : 

(D) hJ^crv?- ; jg&R 

( x i ) BE?«tO]»^ ; iB^JS-^ 1 5 



(168) ^2 0 0 0 - 5 0 9 6 0 8 

GCATGCTTTG ATGACGCTTC 20 

(2) mmm^-i &<omm 

( 1 ) wM<Dm®. 

(A) ge^lJ(DS$ : 2 Oi£g*J 

(B) gE^lM : 4ftft 

(C) : 

(D) htf?ni?- : jilgCfc 

(x i ) ia^ijGDifcii : 6 

CGGATCTTCT GCTGCCGTCG 20 

(2) gB?IJ#^l 7 ©it* 
( i ) Ea?U<0«M£ 

(A) ffi?lJcO«$ : 2 OJ&S*j- 

(B) sa^jM : 

(C) : 

(D) : 

(x i ) mm^mw ■. e^j#^-i 7 

CCTCTGACGT CCATCATCTC 20 

(2) 8(Ofjt$B 
( i ) e?l]©«M± 

(A) ga^fj^$ : 3 1 J£S*t 

(b) mmm mm 

(C) m^^C : -#* 

(D) h^a^ : birr 

(x i ) BB^ijoKn : 8 

GAAGTCTGCC GTTACTGCCC TGTGGGGCAA G 31 



(169) ^2 0 0 0 - 5 0 9 6 0 8 

(2) 9<omn 

( i ) ifi^JoWtS 

(a) mm<z>&£ : 2 & mmM 

(b) mmm ■. mm 
Co mcom : 

(D) h#Bi?-:)ti« 

Cxi) mnnmm : Ba#i#-^ i 9 

CTGCCGTACT GCCCTGTGGG GCAAGG 26 

(2) ge?IJ#^2 OcDttfB 
( i ) K5UO#14 

(A) BB^J©^$ : 2 6Jfi£*J- 

(B) IB^'M : &Hfc 

(o m<D& : 

(D) t*#ny— : jMM* 
(x i ) R?*0>ftBH : gd^IJ#^-2 0 
ATGCCCTCCC CCATGCCATC CTGCGT 26 

(2) 1 offw 

( i ) mm<D&vk 

(a) : 2ommm 

(b) sa^JM : ft* 

(C) m.<D%. : 

CD) h#n^:fit 
(x i ) jEMOlft^ : ffi?lJ#-$§-2 1 
CAACTTCATC CACGTTCACC 20 



(170) ^2 0 0 0 - 5 0 9 6 0 8 

(2) E?!l#^2 2©'tf# 

( i ) 

(A) m^KDMZ : 2 7lSf 

(b) mnm mm 
(o = -** 

(D) 

(x i ) &nconW : BM»#2 2 
GTCTGCCGTT ACTGCCCTGT GGGGCAA 27 

(2) gfl#J#^-2 3©«« 
(i) STORMS: 

(a) e^gs : 3 2mmm 

(b) bb^m : mm 

(C) : 

(x i ) IB?lj£>f&BJ : U9m^2 3 
CCTCAAACAG ACACCATGGT GCACCTGACT CC 32 

( 2 ) mm&W 2 4 CO'K^ 

( i ) mmvwB 

(A) : 3 OM^f 

(b) mmm-.mm 

(c) m<?m ; -#* 

(D) htf*&— tomtit 

(x i ) E?!|0>K0! : gd?"J#^2 4 
GAAGTCTGCC GTTACTGCCC TGTGGGGCAA 30 



(2) w,&m j %-2 5<&mn 
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( 1 ) m&\<DG& 

(A) mm<D-g:& : 2 3t£^[ 
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N'onUnenr Lev -Mar Fit: 

This V[ uses the LevenbergAlarquardt algorithm to determine the least squares set of coefficients that best fu the set 
of input daL2 pointstX.Y) as expressed by a nonlinear function }=fi.x.a) where a is the set of coefficient This VI 
also gives the best fit curve y=ftx.at. 

The user needs to open a sub- VI "Target Fnc & Deriv NonLin^ and inputs his her nonlinear function f(>La) in the 
Formula Node. If the user choose formula caculation for derivative method, he/she needs to input the partial 
deriative of t(x.a» with respect to a as well. 

Inputs: 

X: experiment data points. 
Y; experiment data points. 

Standard Deviation: standard deviation of each experiment data .If you don't have knowledge about this parameter, 
just leave it empty. 

Initial Guess Coefficients: Your guessed coefficients. If this is too far from the appropriate coefficients, the VI 
maybe will fail to return the appropriate coeficients and best fit curve. 

max iteration: max iteration the algrothim will try. If it can not converge when it reaches the max iteration. The VI 
will return an error. 

derivative: There are cwo ways to caculate the partial derivative of f(x.a) with respect to coefficients a. If you choose 
nemericai caculation. the VI will use numerical method to caculate them internally. If you choose formula 
caculation. you need to input the derivative formula in the subvi Target Fnc &. Deriv NonLin. formula caculation is 
more precise than numerical caculation. 



Best Guess Coefficients: the least squares coefficients. 
Best Fit: the best Fit curve f(x*a). 
Covariance: covariance matrix of Best Guess Coefficients, 
mse: mse=l/n*sum((y(i)-ftx(iU))/std(i)] A 2) 
(std: Standard Deviation) 



Outputs: 
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[DBt] X 

X is the array of data points representing the independent variable x. 
i Pin, i X is the input array of data points representing the dependent variable x. 

[«t] Y 

Y is the array of data points representing the observed values of the dependent variable y. 
□HE 

[oat] Initial Guess Coefficients 

Initial Guess Coefficients is your initial guess of the solution coefficients. 
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EES ! rrcax iteration 

max iteration is the maximum executing iterations used in the nonlinear fh algorithm. 

If max nerations is exceeded and a solution is not found, this VI will return an error At that point, you 
must increase max iterations, adjust the Initial Guess Coefficients, or change the target function. 

I 1L ' derivative 

derivative is used to specify the method used to calculate the Jacobian. 

0: numerical approximation 

1: formula evaluation - you must specify the formula for the Jacobian in the Target Fnc & Deriv 
NonLin VI diagram. 

[dbl] Standard Deviation 

Standard Deviation is the array of standard deviations, sigrna[i) t for data point (x[i].y[i)). 

If the standard deviations are all equal or if they are unknown, leave this control unwired and the 
standard deviations will be set to 1 .0. 

BE i 

[dbl] Best Fit Coefficients 

Best Fit Coefficients is the array of coefficients that minimize the chi-square error between the 
solution vector and the observed Y values. 

CfiSD 
[06L] Best Fit 

Best Fit is the fined data z(i] - f(x[i]*A), where A is the set of Best Fit Coefficients. 
rpgn mse 

mse is the chi-squared error between the Best Fit and the observed Y values. 
i_i32 1 error 

You can wire this output to the Find First Error VI to produce an error cluster. This cluster can then be 
wired to the Simple Error Handler VI or the General Error Handler VI for an immediate report on any 
errors. You can also look up error codes in the Error Codes Appendix in the Lab VIEW Cross 
Reference Manual. 

[oej Covariaace 

Covariance is the matrix of covariances C. 

cjj.kj is the covariance between a[j] and a{k] f and c[]j j] is the variance of a[j]. 
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